CONT MINING, 


TABLE 


Q F _ A ON fn 
LOGARTN TV | F . I; 
FO k 6 FE: : 

Numbers, Sine, and [2 ang 


Geometry, 3 | | 
Smroeyings N aviga ny 
Gumnery, AndC Gam) 


Tal CREE 2 
P.4 


AL 


(RE: by X Eta wes for G. Harlochy of ;f 1 
and P:Page, and arc ro be ſoldover Fn; 


| [aj and a5.thE icber an 
on 4 4% | abi x; 


” / 


Church/mear Londoa bridges « the Poſt "if : 
Towtrihill, At the Adam and Eye | I 


168 


=. 
's 'v " I 
> - Se, -por int + 4 


T HE 
EXPLICATIONMN: 


Of the following 


Tables of Logarithmes, E 


P- N this lictle Book, which T in- 
$&- tend only for a Mannal or Poc- 
ker-Book , I ſhall not crouble 
"'% you with 'che 'rmanner of Cou- 

ſtruction of theſe Tables of Lo- 
tas 3 but ſhall only firſt give you 
ſome brief general Rules fe the berrer un- 
derſtanding of the Tables, and che manner 
of uſing them ; and chen give you ſome 
uſeful and neceſſary Propofitions in Arith- 
merick, Geometry, Aſtronomy, Geography, 
Navigation, Dialling, Gauging, and 
Mathematical Arts, which may be of dail y 
ule, and are moſt cafily performed by the 
Tables, 
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CHAP. I. 
T6 fend the Logarithme of any Number 
under 100. 


,Bcgit with che Table of Logarithmes for 
I Numbers, though laſt placed ; and che 
nature of theſe Logarithme Numbers is ſuch, 
that ler the Number be never fo ſmall, or 
great, yet the Logarithme muſt have the like 
gumber of Places or Figures: Now ſome 
make them to 11 Places or Figures, as Mr. 
Þriy gs 5 ſome ro czghr Places, as Mr. Ganter ; 
and Mr. Norwood ; and ſome to 7. Places, as 
Mr. Wingate and Mr. Wing ; and according- 
Iy I have ficted theſe Tables to 7 Places: And 
in the firſt Page of the Table you ſhall find | 
every -Logarithme plainly ſct down to its pro- 
per Number, from one to an hundred, after 
this manner. 
The Logarithme of 1 is 0,0000c0. 
The Legarithme of 2 is 0,301030. 
T he Logarithme of 10 is 1,000000. 
The Logarithme ef 20 is 1,301030. 
And (© for all the reſt to 100. 
The Logarithm whereef is 2,000000, 
Now n theſe Logarithme Numbers you ') 
muſt 


the Tables of  Logarithmes, 7. 

muſt take notice thar each Logarirhme js di- 
vided into rwo parts z the one is the Charz- 
Qeriſtical- Pigarc, whuch 1s the firſt Figure 
thereof, and only (hews of how many ÞFi- 


- 


gures or Places che Number ſignified cherely 
doth conſiſt : che other fix Figurcs {how 
more exactly. the juſt Namber tigniticd by 
the Logarithme. : 

Thus all Numbers from T to 16 haye 
for their Characteriſtick a Cypher , .chus, 
0,000000; and all Numbers from 10 to 
1006 have for their Charateriſtick a Fioure 
of one, thus, 1,600000; and all Nimbers 
from 100 to 1000 have tor their CharaRe.. 
riſtick a Figure of 2, thus, 2,000000; and 
all Numbers from 1000 to 10000 a Fignre 
of 3, thus, 3,000000; and all trom 10000 
to 100000 have for their Characteriſtick a 
Figure of 4, thus, 4,000000, And {o if 
you proceed furcher, che CharaQeriſtical Fi- 
gure is always one leſs than the Places or Fi- 
zures of the Number, 


CHAD, 


OO The Explicationef 


CHAP. II. 
To find the Logarithme of any Number 


from 100 t0 1000, 


LL Numbers from 109 to 1000 are 
| ſer down ſuccefively in rhc Table fol- 
lowing in the Margme of the ſeveral Leaves, 
and their Logarichmes arc ſer down in the 
next Colamn juſt by chem, which Column 
15 marked at the top thus| ©]; only you muſt 
it their Charateriſtical Figure, which 3s 2, 
tore them, as ! thewed before. Thus, 
The Lrgarithme of 1 C0 is 2,000000 
The Legarithme of 101 is 2,004321 
The L:garithme of 102 is 2,008600 
The Logarithme of 110 is 2,041393 
The Log arithme of 120 is 2.079181 
And fo for any Number to 1000 ſucceſ(- 
ou in this firſt Column to the end of che 
Tadle. 


CHAP, 


3 CHAP.- II 
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'To find the Logarithme of any Number 


1 from 1000 to 10000, 


Sre yon muſt obſerve, That the Ta'e is 
divided into 10 large Columns, five. 
on the one fide of che Book, and five on the 
other; alſo cach ot the Numbers 1n the Mar- 
gine are ſuppoſed to be increaſed by 10 ; and 
che Figures 012345 5789, which are 
ſer at the head of each Column, are to be p 
co the Figures in the Margine,to maxe them 2 
place more, and fo are to be rea after rhis 
manner . 
O I 2 & ©: 
IOO 1000 IC0T 1002 1003 IpB05 
And ſo the Logarichmes of thoſe Numbers 
ſtand in che ſeveral Columns under them ; 
only you muſt prefix the CharaQteriſtical Fi- 
gure of 3 before them. Thus, 
The Logarithwe of 1000 js 3,000000 
The Log rithme of 100t is 3,000434 
T he Log -rithme of 1002 is 3,000868 
And fo read along thac Line to 1010, for 
whysh you muſt come back again to the Mar- .: # 
gint of che nexr Line, and there che Numyer 7, | 
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3s TOg, to which = the AY or Fi- 
gares at che rop of the Columns, they will 
make nO1ro, ION, ton 2,T0T 3z&c. to 1020; 
and their Logarichmes arc in the nexc Line, 
viz, 
_ 3,004 321 
Io. 3,004751 
Io012 3,005180 
1013 3,005609 1013 3,007748 
Io014 3,006038 1019 3,008174 
And has you may find the Logarithme of 
any Number unter 16000 plainly exyreſſed 
in this Table, which afcer a lircle uſe will be 
as familiar, as if each Namber were joyned 
to its Logarithme, as they are in che larger 
Tables of Mr. Brigs, Mr. Gellebrand, Nor- 
wood, Oc. 


1015 3,006466 
10916 y,006894 
10179 3,007221 
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CHAP. IV. 


To find the Logarithme of any Number 
| from 10000 #0 100000. 


S before the Marginal Nambers were 
divided into Io parts, ſo now you 

muſt ſuppoſe each of theſe in the ſeveral Co- 
. lamns to be divided into ro parts, andgfor 
the beter perform! n7 of this, the 'Differen- 
CCS 


the Tables of Logarithmes, 7 © 
ces between the Logarithmes in each Column «7 
+. are {-t down in the Margine on the right 
1% hand ; which Difference being divided 1n- 
$ to 10 equal parts, will make the proporti- 
onal Logarithmes for the Intermedial Num» | 
bers, to which you mult prefix the ' proper 
Charaeriſtick, which is 4 ; ſo have you the 
Logarithme compleat. 

Thus the Log. of 1000 being 3,000000 

And th: Log. of tool being 3,000434 

The difference between them us 434 
which being divided into 10 equal parts, will 
make the L1garithmes of thoſe intermedial 
Numbers to 5 places, thus. 
10600 4,000000 d 10005 4,000217 


IO0001 4,000043 I0006 4,000260 
10002 4,000087 19007 4,000304 
I0003 4,000130 1cCo008 4,000347 
1c004 4,0600174 | | Ivoog 4,000390 

Bur in finding'out any of theſe Interme- 
dial Logarichmes, you need not wrice them 
over all, but mulciply che Difference by your 
intermedial Number. 

Thus if you wonld find the Log arithme of 
10005 : The Difference being 434, multiply 
this by 5, it makes 2170, then cutting off 
the laſt Figare, it will be 217; which added 
to the Logarithme of 10000,makes 4,000217, 
as befgre, | 

To help herein, there js a Proportional 
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- The Explicntion of 
Table at the end hereof, where each Num- 
ber to be added to the foregoing Logarichme 
js ready caſt up to your hand. The thing 
3s ſo plain, that ic needs no Example, bur 
what 15 before ſaid: Only the Table makes 
the Work more ready for you, 


"dit, 
. g 
/ Pee 1 


» 


8, Vet *.x4 
4 "IVR. " : 
EELER ——_— —— 


Roy, 
WR 


Ry $943 36 


LO — 


£035 


"'s 


. 4 #4 . 
aA ea. Ge 


CHAP. V. 
A Logarithme being given, to find out 
the Number belonging thereunto. 


s 
"2 


+. 44 


"His is but the converſe of the former, and 
therefore you muſt remember your for- 
mer Rules, cone&rnigg the Characteriſtical 
vx Figure which, if it be rhe Figure of x, then {. 
= . your Number is tobe under 100; if itbe * 
' the Figure 2, then your Number defired 4 
* muſt be under 1c00 ; if ir be the Pigure 3, 
then your Number muſt be under 10069 ; 
3f 4þchen the Number 3s under 100006. 
Look thercfore in the Tables till you find” * 
the Logarithme given, and againſt ic in the * 
Margiuc, according to the former Rules, you 
ſhall ſce the Number belonging thereunto,. . » + 
1,079181 C12 | 
2,079181( are the Loga- Ji20 
3,079181( rithmes of Y1300 
4,079181 | _ C 


Thu 


If you cannot find che Logarithme given 


1- 

ie B exaftly in the Tables (in moſt Operations) 
2 you may take che neareſt Logarithm Number 
Ta which you can find, either greater or leſs, 


cs ® and take the Number belonging thereunto for 


uf your Number defirel. 


3 CHAP. Vh 
F 3 To find a Logarithme Celonging Fo a Fra- 
Odin, or a Mixt Number, conſiſting 
; * _ of an whole Number and a Fradtion. 


Ria 


tor out of the Logarithme of che De- 
nominator, the Remainer is che Logarichme 
of the Fraction propounded. 
Thus if you would find the Log arithos of 
+ 24, The Legarithme of 4 is —L1g,4. 0,602060 
$ ' And the Logarithme of 3 is- Log. 3.0,477121 
= * * MWhich ſulſtratted leaves*— RF 3. 6,124939 
for the Logaritl me of 3. 
|  Burthe beſt way in theſe Operations is to 
- tarn your Fraction or mixz Number into a 
* Decimal Fraction : So the Work will be far 
af more cakie, elpccially in mixed Numbers. 
* +» For Example, Let the Logarichmes of vheſe 
i 1 Numbers be required 12, 12.4, 424,124, yen 


| | Edu che Logarichme of che Namera- 
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may readily turn theſe into Decimal Numbers, 
fo they will be 12, 12(25, 12(50, 12(75, 
Now to find the Logarithmes for theſe Num 
bers, lock for them as if they were whole Num- 
bers, only keep the ſams ( haratteriſtick which 


belongs to the whole Nuumber 13, which is 1. 


Thus for | 
12 33 22,C12 1:g.1,079181 
12;( 32 Jiz(25C #5 1225 log.2,088136 
12: _ uacgo z2 )1250/0g.1,096910 
723 Tz" 12(75 Je* 1275 leg.I, 105510 


Bur here by the way you may take norice, 


' That though it be cafie to reduce theſe ordi- 


nary Fra&ons of Quarters and Halts into 
Decimals, yer in other Fractions it is not ſo 
eafie, but you muſt work by this Rule. 

Add rwo or three Figuresto your Nume- 


0,3333 
0,1667 
c,0833 

7's 0,3125] 7 In 0,0417 
And having thus tound che Decimal 
Number anſwering to the Fraction, you may 
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add it to the end of your whole Number, , 
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, : 


5, 


the Tables of Logarithmes. wx © 
and fo find our che Logarichme thereof by AY 


wi, 
75. 3 rhe formerRules. F 
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2; © * The Logarithme of a mixt Namber be- 
G6 .* ing given, to find the Number au- 


oO 4 ſwerable thereunts. 

© 3 

& His Problem, though it be bur the con- 
i= £3 T verſe of the other, Yer it will ſerve-ve- 
oO _ ry well toexplain moſt rhar-hach been ſaid 
O 3} before, eſpecially char concerning Decimal 

Fractions, which 1s very uſctal. 

- 3 For Example, Let the Logarithme given le 
= 1,088 136, and it is required to find the Nam- 


©. 


r ber correſpondent thereunto. 

ry if In che firſt place obſerve, that che Chara- | 
> -* Qeriſtickis 1; therefore the Number fignift- | 

- 4 ed thercby is more than T0, and leſs than 

! 109, therefore I look for this Logarichme in 

che firſt Page of the Table of Logarichmes, 

and find rhac the neercſt Number thereunto 

is 1,079181 , which is the Logarichme of 

: I2 : So that the natural Number expreſied 

' hereby is ſomewhat more than 12 and yer 

leſs chan 13 by above one half, And thas all 

Logarichmes that cannor be found exaRly cx- 


preſſed 


FEI - The Explication of © 


preſſed in the Tables, are mixed Numbers, |: 
and to be expreſſed by a Decimal Fration, (1 

Secondly, To know how much. it is more ** 
tha 12 more exadaly, go to the. following 
Table, which ſhews'the Logarithmc$ of all «, 
Numbers from 200 to 10000, aud: there I . + 
find forthe Log of 1220 or 12(20, omitring 
the CharaQteriſtick , 086359, and for the 
Log. of 230 or 12(;0, 089905: So char 
it ſeems to be mnch in the middle way be- 
twecn theſe rwo Numbers, 

Thirdly, Therefore running along the 
Line againſt 1 2 2, in the fiſt Column on the 
right-hand-fide, which hath che Figare 5 ar 
che rop, I find my forcſaid* Log. 0881 36 
exactly ; and theretore I conclude, that the 
Number -exprefled thereby is exaQly 12(25. 

Laſtly, If you could not have found this 
Logarichme here exa&ly, then 'it muſt tall 
berween this Number and che ncxc in the 
ſame Line, that is, beewe2n 1225 and 1226; 
and by the Difference, and the Table of Pro- 
portion, you may ſoon find how much ir is 
more. ; 

As ſuppoſe the Log. had been c88314, 
this is more than the aforeſaid Log. 088136 
by 178, which is the half of che common - 
Differente ſcr at the end of chis Line, being 
355 ; and fo che Number deſired is 12(255. 


CHAP. 


the Tables of Logarithmes. x7 


——— 


es I |. CHAP. vu 
I . Of the Uſe of the Table of Proportion. 


od 
*" Wy you have the difference between 

any two Logarithmes, you muſt 
find out the Proportional Parc of that diffe- 
rence, either by the Rule of Proportion, or 
by the Table of Proportion, which 1s ficted 
tor this purpoſe. | 
} The Rule hath two Caſes, 

Firſt, Knowing the (ommon Difference, to 
find what you muſt add for any intermediate — 
Namber. This is performed by Multiplica- 
tion. Thus, ler the Common Difference be 
355» and you would know what muſt be 
added for 1, 2, 3, &c. work by the Rule of 
Three, and chus you ſhall find it. 

As 1oto 355: So 1 to 35(5. 
As 1O to 355: So 2 to 7. 


JJ 
+ - 


i 


E As 10 t0-355 2 So 3 to n06(5, 
- And ſo for any other of the 10 intermediate 
Numbers. 


The Second Caſe is, Knowing the Common 

v* Difference, and likewiſe the Particular Diffe- 
i rence of your Number, from the Log. found | 

* iatheTable, This is performed by Diviſion, 
1 : | after | i 
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I4 - The Explication of 

afrer this manner. Ler the Common Diffe- 
rence be 35 5, and your particular Difference 
142,01 177(5. | 

As 355 to lo: So 142104. 

As 355 to 10: Soi77(s to 5. 
| As 355 to 10: So 213 to 6. 
And fo for any other of the 10 intermediate 
Numbers, 

Bur now the Proportional Numbers are . 
ready caſt up in the Tables 'of Proportion 
ſo that by the Common Difference you may 
in thar Line find all the ten Numbers which 
you necd to uſe in both Caſes, without any 
farther crouble. 

Example. Let the Common Difference be 
355, as before z the Proportional Numbers 
are thus ſer down, 


CELLS ©. 7. * F 
355,35,71,106,142,177,213,248,284,319 


which you may uſe according to former dire- 
ions z_ and ſo this ſhort Compendium of 
T0000 Log. will make 100000, which.w:ll 
b- as far asis uſeful in moſt Caſes. It you 
will make chem to ſerve for a Million, you 
may do it by werking the Rule of Three to 

* @ place further. Thus, . 

As 100 t0355: Solto3(55- 

As too to 355: Solto7(n. 

Airoato 355: So 3 to io(65. 
| | And 
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the Tables of Logarithmes ty 


; f And ſo in the other Caſe, h 
þ. As 355 to100: So 14(2,t0 4. 


© ſingle Digits 1,'2, 3, &'c. 
' But this being in moſt Caſes needleſs, and: 
' alſo che Logarirhme Differences being ſcarce 


- 
* 


0 REP, | 


As 355 to1co: Se1i7l7s, to 5. 
As 355 to 100: So 21(3, to 6. 
This alſo may be performed by the Tables 


of Proportion, counting the ſingle Numbers 
1, 2, 3,@c,to ſtand firſt for 10, 20, 3o, and 
'then cutting off the laſt Pigure of the Pro- 
; portional Numbers, the reſt will ſerve for the 


; exa&t enough to ſerve to To00-places, I ſhall 


not inſiſt upon it, bur rather adviſe you to - 


uſc a larger Table of Logarithmes. -_ 
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THE 
EXPLICATION 
OF THE 
Tables of Sines and Tangents. 


CHAP. IX. 


Any Arke or Angle of a Triangle, con- 
taining any number of, Degrees and 
Minutes, being given, to find the 


Logarithme of the Right Sine or Tan- 
gent belonging therenxte, 


Irſt, You muſt underſtand, That every 
Circle is divided into four Qnadrants, 
or Quarters; and cach Quadratlt is divided 
into 90 Degrees, and each Degree into 60 | 
Minutes, and the Logarithme Sines and Tan- 
gents for every one of theſe Degrees and Mi- 
nutes arc plainly expreſſed in theſe Tablcs, 
and are thus to be found. | 
When the Number of the Degrees - | 
x 7 
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ſame at the top of the Pagesof the Table en- 
” tituled e Artificial Sines aud Tangents ; and 
if there be any Minuces joined to the Degrees, 
- you maſt find them our in the firſt Column 
Y. Hor Margine towards the left hand, which is 
; marked with che Lecter M: And having ſo 
: done, tight againſt thoſe Minures, under gqhe- 
. © Title Sine, at the top of the Table, you ſhall 
S. | findche Log, of the ſaid Sine and Minute 
' .7 and under the Title Tangent you ſhall have 
— #* the Log.of the T:ngent of the Arke or Angle 
| defired. | 
: $0 the Log. of the Sint of an Angle of 23 
: d. 30m, is 9,600700 : And the Log. of the 
W- © Tangent of the («me Angle ts 9,63 | 6A 
nd Bur when t!1c Number of the Deg. requi- 
he | redexceeds 45, you mult look for them at 
2z= _ theborrom of che ſaid Table, and yon muſt 
| look for the odd Minutes inthe firſt Column 
or Margine towards the right hand, marked , 
likewiſe with the Letter M; and fo righe | 
= ' againſt theſe Minutes, in the Colamn above 
> - the Title Size, you ſhall find the Log. of the 
50 f faid Sine ; and above the Ticle Tangent, you , 
7 ſhall find che Log. of che ſaid Tangenc of che 
i. - Angle required. | 
_ So the Log. Sine of 66 deg. 30 min. is 
? 3 9,962398,; and the Log. of the T angent of | 
1 the (aid Angle is 10,361698, And thus ' 


' doth not exceed 45 deg. make ſearch for the 


18 - "The Explication of 
you may find the Logarichme Sine or Tan» 
gent of any orher Angle, wil 


— 
nd 


” 


 " EGAP. x, 
Ti 0 fond the Co-ſine or Co-tangent of any 
| Anple. 


He Co-fine or Co-tangent of any Angle, 
T 1s that which orhers call che Comple- 
ment of any Angle, or more plainly, the re- 
maining part of that Angle being taken our 
of go Degrees. Thus the Angle of 23 deg. 
30 min. being taken ont of 90 deg. the Comple- 
ment thereof, will be fownd to be 66 deg. 30 mw. 
And on the other fide, The Angle of 66 deg. 
30 min. being taken out of 90 deg. gives for 
the Complement thereof 23 deg. 30 min, So 
that theſe ewo Angles are the Complements 
of cach other: -And fo you ſhall find che 
Complements of any other Angles. 

Now theſe Complements being of frequent 
uſc in Trigonometry, it hath been che care of 
moſt modern Machematicians ſo to compoſe 
cheir Tables of Sines and Tangents, thac theſe 
Complements ſhould be always joyncd or 
coupled rogether : And cheretore Mr. Gunter 
very fitly calls them Co-fines and Co-ran- 


gents, 


T the Tables of Sines and Tangents. ug | 


an» 2 gents. And this is done by making che Ta- 
71. * © bles of Sines and Tangents ( and” Secants, 
2 where there isany) © run ou from © deg. to 
* 45 deg. withttheir reſpeRtive Tirles ac che rop 
© of the Table; and chen from 45 deg. to 90 
deg. chey rarn back again in order, with their 
FO | reſpetive Titles at the bortom of the Tabſe. 
Y | Thusthe Sine and Tangent of every Degree 
and Minute in one Column, 1s joyned with 

; zrs Sine- Complement and Tangent-Comple- 

le, raent in the next Column, So that wichour 
le- > the crouble of ſubſtrating the Angle from 
re= © gedeg. you may readily find the Comple- 
Dur > meatchereof, viz. cicher che Arch or Angle 


—— 


eg. | in Degrees and Minuces, or the Log. Sine or 

le- Tangent by che Arch, according as you have 

wm. occaſion. 

ep. T hus the Complement of the Angle 23 deg. 

for * go min. is 66 deg. 3© min, The Log. Sine 

So ' mhernf © 9,962398, and the Log. 1 angent 

1ts thereof is 10,361698. | 

he .: So likewiſe the Complensent of the Ang'e 
66 deg. 30 min, being 23 deg. 30 min. the 

nt ' Log. Sine thereef is 9,600700, and the Log. 


of 7 Tangent 9,638302. And fo for any ocher 


ſe ®* Angle, the Co-fine 15ſtill conpled with ic wn 
ſe 7? rheadjoyning Colamn. 
I 
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CHAP. XL 


Tv find the Secant of any Angle, and 
#he Arithmetical Complements inftead 
thereof. 


He Natural Secants are very neceffary in 
Tables, for the expediring of Calcula= 
tion; and likewiſe the Logarithme Secants 
(or acleaſt a partof them) are of good uſe, 
as I ſhall ſhew hereafter. And therefore 
though inchis lictle Book we had not reom 
to ſer chem down, yer I ſhall ſhew you how 
you may eaſily find them out by the Table 
of Sines. | 
Sabſtra che Logarichme Sine of che Sine 
Comolement of any Angle from the double 
Radius of the Taoles, and that which re- 
mains will be the Secant required. Av if 1 
deſire the Srcant of 2.3 deg. 30 min. 1 find the 
Log. Sine of its Complement is 9,962398, 
which ſubſtrafted from the dewble of the Ra- 
dins , thit is, 20,000000, there remains 
10,027602, which is the Secant of 23 deg. 
30 min. And ſo alſo, 10,399309 # the 
Sccant of 66 drg.30 min. it being the remain- 
er of. 9g,600700 taken out of 20,000000. 


Now 


the Tables of Sines and Tangents. 21 
Now though theſe Secants be of lictle uſe, 
2 yer the lacter paxr thereof, leaving our the 
* CharaReriſtick, isof great uſe, as you ſhall 
/ ſee by and by. AnJ1 therefore it will not be 
aud amiſs to thew you how to find our theſe 
ad | Arichmertical Complements, that is, to ſub- 
ſtra& any Logaricthme Number our of the 
: Common Radius, which is 10,000000, af- 

' ter the moſt ready way. 


——— 


y In ' ForExample, If you were to ſubſtraf2 the 
a= * foreſaid Logerithme Sine 9,962393 out of 
nts * the Radins 10,000000: The common way is 
iſe, firſt to ſet down the Radins ———10.000000 
NE | Then to ſet the Log. Sine wi 

_ 7 dey it--——— F 9496339E 
Ny 


Then to ſubſtraft the one from 0,037602 


= the other, ſo the Remainer is- 
_ | Bur to ſubſtra&t the Complement of chis 
le or any other Number more readily, you a 


. begin (contrary tothe common courſe) wi 
x; 3 the Geft Figure rowards the left hand, and 
N write down the Complement or Remainer 
, erent ... 9; ans ſo do alſo with the[all reſt 

of the Figures, ſaying, 9 wants 

- © of g, and w__ 9 wants ©, 6 9902 w a 
| wants 3, 2 wants 7, 3 wants td 
- »} 6,9 wantsO; only when you come to.che 
%; laſt Figure, take it our of 10; fo 8 wants 2 
3 of 10: bur countupon g forallthe former. 
Thus you may readily write one the Arith- 
| merical 


+," 


LY 
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merical Complement of any Sine out of the 
Table, almoſt as cafie as the Sine it ſelf ; and 
therefore in this litrle Book I have the rather 
omitred them. 

In the like manner, if you need the Arith- + 
metrical Complement of any Log. Number, 
you may thus readily ſabſtrat it. Bur if 
you necd the Arithmetical Complement of 
any Tangent, you may take the Co-tangent, 
which 1sthe cxa&t Arichmerical Complement 
of the double Radius 3 ſo thet the Tangent 
and Co-tangent of any Arch make exactly 
20,000000, By this allo you may try the 
truch of the Tables for the Tangents, and 
corre chem if need be. 


D——_—_— 


CHAP. XII 


To find out the Natural Sine or Tangent 
of any Angle. 


F you wan: a Table of Natural Sines and 
Tangents, and defire to know the Natu- 

ral Sine or Tangent of any Angle, look our 
the Logarithme Sine or Tangent in theſe Ta- 
bles : Then not much regarding the Chara- 
Qeriſtick thereof, ſee whar Number will an- 
ſwer coche ocher part thereof in the Table of 


Logarithme 


the Tables of Sines and Tangents. 2.3 


Logarichme Numbers, and that with a lictle 
caution will ſhew you the Narural Sine or 
Tangent deſired. 

Example. I deſire to know' the Nataral Sine 
of 234d. 3om Firſt 1 find the Log. Sine 
thereof in theſe T ables, and it # 9,600700. 
Then owvitting. the C eres 9, 1 ſeek. 
for -600700 #n'the Tablelof: Logh Numbers, 
and the neareſt Long Namber 1 can. find there 

1 7 6:0646, and the Natural Number anſwer- 
ing thereunto 1s 3987, which ir the Nataral 
» Sine of the ſaid Angle, if you content your 
ſelf with a Radins of 10000 ; but if you make 
your Radint 100090, then the Sine ſhownld be 
39875: | | 
And ſo by Proportion and the former Rules, 
if your Tables were large enough, you might 
find any Sine or Tangent to a Radius of 7 or 
8 Figures; As by the Characteriſticks of the 
Log. Sines you may ſee they are made coa 
Radius of 11 Figures or Places, the Chara- 
&teriſtick of cheir Radius being 10,0000c0, 
which ſhews. their Natural Radius is 
19,000,000,000, though there. be but 8 
Figures or Places in the Log. Radius, the reſt 
being omitted, theſe being taken our of larger 
Tables, and yer will ſeryc very well in moſt 
4 ordinary. Concluſions, 


D THE 
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SECOND PART:! 
SHEVWING 1 


The Ulſe of theſe Tables of Le- | 
garithmes in ſeveral Parts of the * 
MATHEMATICKS. 


In e Arithmetick. | 


Propoſition 1. 
To multiply one Number by another. 


; Bp the Logarithme of cach Number in | 
the Table of Logarithme Numbers, ac- 
cording to the former Rules, and write them 
, down one under the other, and then add the 
two Log. together 'by the common Rules of 
Arithmetick z ſo they will produce a third 
Logarichme, which third Log. being found 
cut in the Table of Log. you may thereby 
find out thetrae Number, which would be 
produced by the mulriplication of che ſaid 
ewo Nambers, 

Example, 


0- 
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Example. 3o being given to be multiplied 


* by 25, world produce 750. So, 
* The Log. of 30 being ————1,477 131 
# Addedgo the Log. of 25 


I, 397940 
Makes a third Log, _— — — 2,87 5061 


* which according to the former Rnles you will 
® find to be the Logs of 750, which is the Pro- 
| dull of the multiplication. 


Now the Reaſon of this Operation 1s 


4 grounded upon the Rale of Proportion, 
3 whichis implicidly required jmevery Mulci- 
plication, So that, 


As 1 # to 30: Sois 25 to 750. 


x That is, So many times as 1 is in 30s ſo ma* 


"© ny times 2.5 is contained in 750. 


Now becauſe a Unit, which is the firſt 


Z Number, doth neither multiply nor divide, 
3 therefore che Tables are ſo framed, thac .che 
2 Logarithme of 2 js 0,000000, only Cyphers, 
3 which. do neither add nor ſubſtraR, - and {fo 
} may be lefc outs and yer the Loggof the other 
# rwo Numbers, being added together, fally 


expreſs the Produ@t which is defired. 

The like effe& will follow if you nſe De- 
cimal Fractions in mixt Numbers, 

Example. If 30 were to be multiplied by 2(5, 


The Log. of 30 is-- ——1,47712k 
T he Log. of 2(5 is 2391940 
Which maketh -—— —TI,875e6! 
which is the Log. of 75. D 2 But 
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'But if the Numbers you are to mulciply 
by, beeicher one or both of chem pure Fra- 
&ions, that is, leſs than one Integer of your 
Mulriplication, you muſt be careful how to | 
characterize your defeRtive Logarithme, and ' 
to place your Prodydt accordingly. 

You muſt here underſtand, That che Cha- | 
raReriſtick of 1 is 0,000000 ; therefore the | 
By - CharaReriſtick of a FraQtion that is always * 
& leſs than 2, muſt be leſs than 0,000000 : 
And in the ſame manner as the CharaQteri- 
ſticks of whole Numbers increaſe co be more | 
than 0,000000 , {o the CharaReriſticks of 
Fraftions decreaſe leſs than 0,008000, and 
are to be marked with a Note of defe& thus, : 
—, 2s you may ſee by the Logarichmes of * 
theſe Numbers and Fractions. | 


Numb. Logarith. Fraltion. Log arithas. 


. 0,698970 $.000 0,698970 
2 5o 1,698970 0.500 —0,698970 
* Foo 2,5698970 0.050 —1,698970 


5OOO 3,698970 | 0.005 —2,698970 | 


Now the beſt way to underſtand your * 
Produd&t is by obſerving theſe Examples, | 
wherein I have cxplained the Operation, by | 
mulciplying theſe Decimal Fraftions in a { 
Nacaral way, filling up all che Places with | 
Cyphers, which makes ir very plain. 


Example 1. 


g I Rs 


: 
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5 Log, 5 0,698970 

5 Log. 5 0,698970 
_— : 

25 Log. 35 1,397949 


Example 2. © Mwltiply 5 by 0,55 that is, 
by frue tenth parts, or an half. 


5,0 Log. 5,0 0,698970 
9,5 Log. 0,5 —0,698979 
mm———— 
250 Log. 2,5 —1,397940 
OO | 


—— This is the Logarichme of 25 
2,50 as before: Burt here being one 
; of the Numbers defective , it 
ſhews the Figures are to be ſet a+ place for- 
warder, as Fractions ; ſo there remains for 
che Product 2,5,or 2,50 parts ; that is, two 
Integers and an half. 


Example 3. Multiply 0,5 byo,s. 


O,5 Log. 0,5 —0,698970 

o,5 Log, 0,5 —04698970 

25 * Log. 25 —1,397940 

O © 
— This is the Logarichme of 


0,2 5 25 ſtill ; bur becauſe all che 
Numbersare defeiveit ſhews 

chis 0,25 muſt be ſer two places forward, and 
made all FraRions : So Lw Produc will be 
0325 


” &: 
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©,25 hundred parts, that is, a quarter of one | 
Here.you may farther take notice, that In- 
regers,” —_— by Integers, produce Inte- } 
gers, asin the firſt Example: and Integers, | 
mulciplied by Parts, produce Tnteg.and Parts, | 
as in the ſecond Example : Bur Parts, multt- | 
plied by Parts, can only produce Parts. And | 
the {maller the Parts are into which the In- | 
teger 48 divided, the greater will the number 
of the Product be in ſhew, bur the leſs-in 
cffc&, as in the following Examples, 


Example 4. 0,50 Multiplicd by 0,05. 
0,50 Log. 0,50 —£,698970 
0,05 Log. 0,05 —1,698970 
250 —— 

©00 Log. 250 —2,397940 
©00 | 
0,0250 


Example 5. ©,05 Wnltiplicd by 0,05. 


o,o5 Log. 0,05 —1,698970 
0,05 Log. 0,05 —1,698970 


©,2 5 

000 . 3,397940 

©00 | | 
00025. 


Prop. 
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Prop. 2. 
To divide one Number by another. 


Fuſt wrice down che Logarxithme of the 
Dividend : Then write down the Log. of the 
Diviſor under it, and ſubſtra&t ic from it, and 
the Remainer will ſhew che Log. of the. ſaid 
Qaocienc. 

Thu if you were to divide 5625 by 75, you 
will fond the Quotient to be 7 5, after this man- 
ner. 

The Log. of 5625 ir —— —3,750123 
The Log. of 75 to be ſubſtratted is-1,875061 
Reſt the Log. of 75.—— 1,875062 
; Now though here be a Unic difference 
- 3 more in this laſt Log. than inthe Log. of 75, 
3 rivis ſmall difference is not conſiderable : Buc 
if you find a greater difference, it ſhews there 
isa Fraction, which may be eafily found our 
if you work by Dccimal Fractions, 
Example. Divide 6321 by 84. 
The Log.of 6321 is —_ 3,800786 
The Log, 84 to be ſu'ſtrafted 15 —— 1,9 24279 
Refls Ing .————-——1,876507 

Now this Log. 1,876507, is much more 
than the Log. of 75, and yer it is much leſs 
than the Log. of 76; therefore here muſt be 
a Decimal Fraction found out, according to 


che Rules of the Scyenth Chapter before: 
| Tura 
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Tarn therefore over the Tables rill yon find 
876507, not regarding the CharaQeriſtick, 
and you ſhall find che Number anſwering 
thereunto is 7525. Now becauſe the Cha- 
raReriſtick of your Log. is ry therefore yon 
muſt take but the rwo firſt Figures of this 
Number for your Quotient, and the rwo fol- 
lowing Figures make a Decimal Fraftion, 
thus, 75(25 that 1s, 75 and 27; parts,which 
15 juſt 5 more. 

Bur here you muſt take heed, as before in 
Multiplication , whether your Number by 
which you divide be a Fraction or nor ; for 
that will much alter che Produ& , though 
the Logarichme be che ſame, only differing in 
che Characteriſtick. 


As for Example. If you mY divide the 


foreſaid Number 6321 Ly 0,54. 

The Log. of 6321 i: 3,$00786 
The Log. of 0,84 is —0,924279 
Which ſubſtrafted, there reſts 2,876507 


Towhich adding a Radins, becauſe? | 

of the defeRtive an EK > 9% "560 
The Sum is 3,876507 
which is the Legarithme of 7 525. 

Fur you muſt conſider, if this Number were 
divided ly 1, there is 6321 Hits in it 5 but 


being divided by the Fraition 0,84, which is 


ſomewhat leſs than an Unit or Integer, it _ 
| jo needs 
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needs produce ſomewhat mores viz. 7525 5 and 


* /o many times is that Fraftion contained in 


Prop. 3- 
To find the Square Root ef any Number, 
Half the Logarithme of any Number 


4 is the Logarithme of the Square Root 


thereof. 
Example. Let the Square Number givtn 


z beg62s. 
© The Log. of 5625 im ———-—3,750123 


The half thereof is— — ——1,875061 
which is the Log. of 75, which is the Root of 
the ſaid Number. 

Here likewiſe if you cannot find your 
Logarithme exattly in the Tables , you 


$ maſt make it out by a Decimal Fraction, 


as before. 

On che contrary, by doubling the Log, of 
any Nember, you have che Geometrical 
Square chercof. : 


Prop. 4. 
To find th: Cube Root of any Number. 
Divide the Logarithme of the given Num- 
ber by 3 ; ſo you ſhall have che Logarichme 


of the Root required. 
. E Example, 
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Avithmetical Propoſitions. 
Example. Let the (ube Number given be 
9261, ] 
The Log. of 9261 is-— —— 3,966658 | 
The third part thereof is 1,322219 
which is the Logarithme of 21, and that is 
the (wube Root required, 

Likewiſe multiply the Logarichme of any 
Number by 3, and it producerh the Log. of 
the Cube thereof. 

Here likewiſe you may make uſe of Deci- | 
mal Fra6tions, which in cheſe Opcrations are 
far more caſic than cthers. ; 


IT 


Prop. 5. 
How ts work the Rale of Three, or the Ree of 
Proportion. 


The plain and common way, which is beſt 
to truſt unto, is after this manner. : 

Asin common Arichmetick, you multiply 
the ſecond and rhird Numbers together, and 
divide their ProduG by the firſt Number : So 
here you muſt add the Logarithmes of the 
ſecond and third Numbers rogether (which 
is equivalent to the multiplication of them) 
and chen ſubſtrat rhe Logarithme of the firſt 
Number from the Product thereof (which is 
equivalent ro Diviſion) ſo you have the Lo- 
garichme of che fourch Number required. 

Example. 

As 6 to 12 : 80.216 to 432, 


The 
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The manner of the Work muſt be thus. - 
As 6 The Log. of 6, which ir —-0,778151 
Tol2 The Log. of 12, which is—1,079I81 
So 216 The Log. of 216, which is-2,3 34454 
To 432 The ſum of theſe 2 Log.are-3,41363$ 

From which [ubſt.the firſt 
Log, and there m_—_ 2,634454 
which is the Log. of 432, which is the fourth 
Term or Number deſired. 
Another way to perform this. | 
» This Work may be ſomewhat ſhortned, it 
inſtead of the Log. of the firſt Number you 
take the Arichmetical Complement thereof, 
as I ſhewed before Chap. 11. and then add 
the three firſt Logarithmes together, and they 
produce your deſired Logarichme, abating or 
cancelling the firſt Figure of the Characte- 
riſtick, 
Example. ; 
As 6 The Arith.compl.log.of 6 is-9,22 1848 
To 12 The Lrgarithme of 12 is—1,079181 
Ss 216 The Logarithme of 216 i5-2, 334454 


T0432 The ſuns of all three -—— x2,635483 
which, canceliing the firſt Figure of the Chara- 
Aeriftick, makes the Logarithme juſt as before. 


Prop. 6. 
T he Rule of Three Reverſe. 


Add the Logarichmes of the firſt and (c- 
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Avithmetical Propoſitions. 
cond Numbers together, and then ſubſtract 
the Logarithme of che third Number out of 
them; ſorchar which remains will be che Lo- 
earithme of the Number required. 

Example. If 375 Men build a Wall about 
a Park in 72 days, In how many days may 133 
CAen make the like Wall? 

If . 375 men, Log,—— — 2,574031 
Reqaire 72 days, Log, —— ——1,57332 

Sum of theſe two —4,431363 
What 133 men? Log. ſulſtr.—2,123852 


203 days, Reſts Leg. 2,30751ilk 


Prop. 7. 
To find a Mean Proportional between two 


Numbers. 


Add the Logarithmes of the two Num- 
bers rogether, and take half che Sum thereof, 


Example. 


9 Log.—-0,954242 
The Numbers given 16 Log.— 1,2041 20 
The Sum thereof — _ ——2,058 362 
The half thereof ——I,07918I 
which is the Logarithme of 12, the Mean 
Propertional required. 


Prop. 
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Prop. 8. 
Having three Numbers given, to find a fourth 


in duplicated Proportion, 


Double the Difference of the Logarithmes 
which belong to che rwo Numbers, having 
the ſame Denomination : Then if the firſt 
Number be leſs than the: ſecond, add 
that Difterence doubled to che Logarichme 
of the other Number : ſo the Sum thereof 
will be the Log. of the fourth Number 
required. 

T hus the Superficial Content of a Circle, 
whoſe Diameter is 14 Inches , being 154 
ſquare Inches ; the Content of another Circle 
whoſe Diameter is 28 Inches, will be found 
tobe 616, 


Diameter 14 Inches, Log. 1,146128 
Diameter 28 Inches, Log, I3447158 
Difference ——— 0020 
Difference doubled--=—— ,60 2060 
Content given 154 Log.-— -—2,187521 
Content required 616 Log. 2,789581 


Bar if che firſt Number be greater than 
che ſecond , ſnbſtract the Difference dou- 


bled from the Logarichme of the other 
Number. | 


' Diameter 


* 


4 hs 6 — 5 
© k , 6 F, 
* 3” as " 6 + + FE 'Y HEYA - 
. = , <4 FS, 4 : 3 WF : ,.- 4 ot > * % A 
a ” \ OS " 4 * ” < I oy T - ' 
«< > % FS x ye . oF - B44 " POL of 
3 b WR, /. hd RY I S8 ; : £ 
2 __ py "> xd * < 


OS” en ons 
Diameter 28. Lig. -————1,447158 


Diameter 14. Log. -- -—— 1.146128 
Difference- ——— 301030 
Difference doubled ,602060 

Content given 616—— — —2,789581 

Content required L 54- Cn, $7 521 

Pron. 9. 


Having three Numbers given, to find a fourth | 
ina Triplicated or Cubical Proportion. 


Triple the Difference of the Logarichmes 
which belong to the rewo Terms which have 
the ſame denomination : Then if the firſt 
Term be lets chan the fecond, add thar Sum 
ro the Log. of the other Term ; ſo you ſhall 
have the Log. of the foarth Term defired. 

Example. If a Bullet, whoſe Diameter is 4 
Inches, waigh 9 pounds; another Bullet whoſe 
Diameter is 8 Fnches will weigh 72 pounds, 


Dimmster 4 Inch:s. Log -- 0,602060 
Diam tr 8 Inches. Long.-———— 0.902091 
Difference ————- ' 301030 
Diffexence Tripled - 903090 


Weight given 9 puunds, Log, —0,954243 
Weight required 72 pounds, Log, —1,857333 
But if the firſt Term be greater than the 


ſecond, ſabſtract the Difference tripled from 
the Log. of the other Term, 


Diametcy 


i Th 
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Diam*iter 8 Inches. Log. 8.——0,903090 
Diameter 4 Inches. Log. 4.——0,602060 


Difference ——=» an Þ oh O 30 * 


Difference Tripled 903099 
Weight given 7.2 pounds, Log.——1,857333 
Weight required 9 pounis, Log--- 0,954243 


Prop. 10. 


» A Sum of Monty being forborn for any Num- 


ber of Years, to ſind how much it will come 
to, reckoning Intereſt upon Intereſt, accord- 
ing to any Rate propoundcd. 


Sabſtract the Logarithme of 100 from the 
Logarithme of 100 and the rate added roge- 
ther ; then mulciply their Difference by the 
number of years proponnded, and add the 
Product thereof to the Logarithan of the prin - 
cipal Sum ; ſo you ſhall have the Logarithme 
of che Toral Sum which che Principal and 
Infereſt doth amount to all rogerher. 

Example, What will 100 l. being let out 
for 31 years , increaſe to after the rate of 
6 per Cent. per An. reckoning 1ntereſ# npon 
Intereſt fur the ſaid time? 

Firſt, Sabſtrat} 2,000000, the Leg. of 
1co, from 2,025306, the Log. of 106 
(which is the Rate propeunded) the Rem iiner is 
©0,025306, which being multiplied by 30 

x JeATS,. 
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Jeers» produceth,759196 3 which added to 
the Log. of 100, makes 2,7 59180, which is 
the Log. of 574(35 : So that it comes #0 


574 1. 75. 
Prop. IT. 


A Sum of Money being to be paid here-, 
after , to find what it is worth in 
ready Money. 


Here the Work is the ſame with that of 
the former Propoſition 3 only inſtead of 
adding , you , maſt ſubſtract the Product 
out of thz Logarichme of the Principal : So 
the Remainer 1s the Logarithme of the Sum 
you ſeek for. 

Example. Yhat is 1oo |, to be paid 30 
gears hence, worth in ready Money, after the 
rate of 61. per Centum ? | 

Here having found the Produft , as be- 
fore, to be 759180, ſulſtralt it out of the 
Logarithme of the Principal, which was 
2,0G0000 ; ſo there remains 1,240820, 
which is the Logarithme of 17(411 , which 
ſhews the ſaid 1001. is worth but 17 1.85. 
2d. 34. fere. 


Prop. 
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Prop. 12. 


A yearly Rent or Annuity to continue any nun- 
ber of years, to find what it is worth in 
ready money, at any Rate of Intereſt pro-. 


pounded, l 


> 


Example. What is 1601. per An. to eh5 
dure 30 years worth in ready 2m0ney at 6 per 
Centrum ? 

Furſt, Take the Logarithme of Too. from 
the Log. of 100 and the Rate of Intereſt ad 
ded together, which is 61. 

Secondly, Multiply this Lag. found by the 
number of years which it is to continue, which 
are 3O years. 

Thirdly, Divide 1001. by the Rate of the 
Intereſt, which is 6, and it will produce 
16,6667 : take the Log, hereof and add it to 
the former Log. which you found, and the 
Produtt theresf will yield the Log. of the 
Arrearages, with that ſaid S _ for that 
time. 

Fourthly, Find oxy the trae Ss of 
thoſe Arrearages, and \wt of them [ſubſtratt 


| the Proportional part of 100 before found, 


according to the Rate of, Intereſt : $9 you have 
| the bare  Arrearages for that abt y owe 

pare. 
Laſtly, Take the Log. x theſe laſt Sew 
ragesz 


4 Arithimetical Propeſitions. 
rages, and ſulſtratt from them the Loga- 
rithme found by the Multiplication of years 
(in the ſecond Rule) ſo you ſhall have the 
Log. of the true” valne of = Arrearages 
in ready money: Then add tr thems the Loga- 
rithme of the Principal Sum; (5 you ſhall 
have a Logaruhme, the true Number whereof 
being . found out , and reduced into Pounds, 
Shillingsr, and. Pence, is the worth of the An- 
neity deſired. 


The Logarithme of 106 2,025 306 

The Logrithme of 100, ſubſty. 2,000000 

Reſts | ©,025306 

- Which multiplied by 30 30 

Tields 759180 
Aad the Log. of 16,6667 1,22182g 

So it wakes 1.981cog 


Which is the Log. of 95,721 5 parts. 
From which ſu ſtr. 16,6667 
Refts 79,0548 
The Log. of this Numb. 79,0548 1,897929 
Log found by mult .of years, ſubſtr. 0,759 180 


\ Reſts 1,138749 
' Add the Log. of 1001. 2,000000 
So it makes 3138749 


which is the Logarithme of 1376(48, which is 
13761. 95, ferc. 


In 
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Arithmetical Propoſitions. a 

In theſe Queſtions .it will be convenient to 
have.a. Table to! xeduice theſe Decimal Fra- 
ions into Engliſh Money. Es 


[A Table of Decimal Fraftions for Engliſh 
Money, the Pound being divided ints 
IO000C parts. 


an Hm ſp. | | Shells and Decing. d Decims. 
[19] 9500 9] 4500 [II 0458 3 012g 
15} 9000 | 8] 4000 [Io 0417 2| co83 
741 $500 | 7| 3500 | 9 0375 1| 0042 
16] 8000 | 6] 3000 | 8 0333 | [rwibing 
sf 7500 | 5] 2500 | 7, e292 '3| 0931 
14] 7000 4| 2000 | 6 ©250 2| 0021 
I:| 6500 | 3| 1500 | 5 e208 1| core 
1:] 6000 | 2| 1000 | 4 ol67 | 
13] 5500 | 1| 0500 | 
[16] 5000 # 


—— 


Orelſe you may count thus, The Pound 


_ or 10s. being 10000 parts, every 2 -. being 


a tenth thereof is 2000 parts,and every ſhil- 
ling 0500 parts, 

For the Pence, The ſhilling being 0500, 
the fix pence is 0350, which if you cut 0 
che firſt and laſt Figure is 25 ; ſo the two 
middle Figures will be equal to Farthings, 
only 1 ig 25 over. 

XS F 2 Geometrical 


Geometrical Propoſitions, 
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Propoſition 13. 


The Side of a perfeft Geometrical Square be- 
ing given, to find the Contents. 


Double the Logarichme of the Side given, 
ſo you have the Logaricthme of the Contents 
required. | 

So the Side of the Square being 10, the Ls- 
garithme thereof is 1,00c000, which doubled 
wakes 2,000000, which js the Log. of 100, 
being the Content thereof. 


Propoſition 14. 
Having the two Joyning S ides, or Length and 
__ Breadth of a Long Square, to find the Con- 
tent thereof. | 


Add the Logarithmes of the two Sides to- 
gether, | 
T has one Side being 20(25 or a quarter, 
and the other 30(7 5 parts, or three quarters, 
:T he Log, of 20(25 uu 1,306425 
The Log. of 30(75, i . 1.487845 
The Sum 24794270 
Fs the Log of 621,69 parts fere, which is the 
Content, | Propoſition. 


| ical tons "A 
—— Propefuti C.: 


Propoſition 15. | 


T he Side of a Geometrical Square being given, 
to make another Square which ſhall contain 
it 2, 3, 4, 07 any Number of times as monch 
more, or leſs, or according to any other Pro- 

portion. 


Firſt | double the Log, of the given Side, 
ſo you liave the Content of the Square. Then 
increaſe or diminiſh the Fats the Pro- 
portion defired. Then find our the Log, of 
the Contents ſo increaſed or diminithed, and 
the half thereof will be che Square Root, 
which is che Length of che Side defired, = 

Example. Let the Side given be 10, the 
Content thereof by Prop. 13. & 100, Let it 
be required to make a Square 3 times greater, 
then it muſt contain 300. Now the Loga- 
rithme of 300 is 2,4771 41, the half where- 

- of is 1,2;38570, which is the Log. of 17,32 
- parts very near. . 


Propoſition 16. 
In a Right-angled Triangle, having the two 
Sides making the Right « Angle, to find the 
. ſloaping Side. | As 
Firſt double che Logarithmes of the two 


'0 
he Sides, ſo you have the Log. of cheir Squares 
: ſeverally 


K.% 
ys 5 
x $* 


44 Geometrical Propoſitions. 
ſeverally ; which Numbers being found our, 
mult be added rogether by Common Arith- 
merick, and then find the Log. of their Sum, 
the half whercof is che Logarithme of che 
| Side defired, 

Example. Le the two Sides given be 30 
and 40. 

Log.of 30, 1,49712T Log.of 40, 1,602060 
downbled are 2,954242 and 3,204120 
Which ar: Log,of g00 and 1600 
Which added together make 2500 

The Log. of 2500 is 3,397940 

The half mhereof being 1,698970 

is the Log. of 50, whith is the Root, or Side of 
the Square required. 

In like manner you may fiad the Diago- 
nal or Croſs-line, reaching from Corner to 
Corner of any true Square. 


Propofition 17. 
In a Reftangular Triangle, having the ſlope 
Line, and one of the Freight Sides, to find 
ont the other. "REA | 


Square the Sides, and ſabſtra& the leſſer 
Square from the greater Square, and the Re- 
mainer 1s the Square of the remaining Side. 

Example. Let the ſlipe Side be 50, and 
one of the ſtraight Sides 40, to find the other 


Side. 
| The 
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T he Square of 50 is | 2500 
The Square of 40 is 1600 

Which ſubſtr «&. d, there reſts 900 
The Log. cf 900 « 2,954243 
The half whereof ts 1,97712Lk 


which i the Log. of 30, and that is the Root or 
Side required. 

The like will be performed by che other 
Side. 


Propoſition 18. 


Having the two ſtraight Sides of 4 R:Fangu- 
lar Triangle, to find the Content thereof. 


Add the Logarithmes of the two Sides 
togerher, ſo you have the Log. of the Contenr 
_ of che .-whole Square; then take half char 
Content, and it is the Content of the Tri- - 
angle. x 

T hes the Sides of the Triangle being 30 
and 4D, 


The Log. of 30is 1,47713T 
The Log. of 40 is 1,602050 
The Sum is 3,097912r 


which is the Log. of 1200, the ha'f where- 
of is 606, which is the Content of the Tri- 
angle, 

Or elſe you may mulciply one Side by the 
half of the other: So 30 multiplied by 20 
Jields 600, as before, An this 1s the reaſon 


of 


F. 


48 Geometrical Propoſitions. 
of the meaſuring of all Triangles after this 
manner, by half of one of the Sjdes, by the 
other, 
Propoſition 19. 


To meaſure the Content of any Plain Triangle. 


The common and beſt way is to ler falla | 
Perpendicular upon the longeſt Side, and ſo 
mulriply that Side and the Perpendicular 
together, the one by the half of che other. 

Let the longeſt Side of a Triangle be 25, 
and the Perpendicular ( from the Angle oppo- 
ſed therennto) be 12, Mu'tiply 25 by 6, 
either in Simple Numbers or Logarithmes;, ſo 
or have the Content of the Triangle. 


Multiply 25 Log. 1,397940 
6 Log. 0,77815T 
Content 150 Log. 2,176091 


Propofition 20. - 
By the three Sides of a Triangle to find the 


({ ontent., 


\ 


This is another way, though not fo uſe- 
ful as the, former. Add the three Sides to- 
gether, then from the half Sum thereof ſub- 
trac each Side ſeverally, and note the Dit- 
ferences from the ſaid half Sum of rhe Sides. F 
Then write- down the Logarithmes of = 

2ur 


four Numbers, and add chem all together. 
#- Laſt of all cake half of chis Sam, and ic is 
the Logarichme of the Content defired. 
Example. Let the three Sjdes of the Tri- 
angle be 15,20, 25 3 their whole Sum is 60, 
the half Sum 30. 


The half Suns 30 Log. 1,47712t 
 Theone Side 15D Qrg I, 176095 
The other 20552010 1,000000 

" The third 25N##28 5 0,698970 
_ The Sumof all four 44352182 
The half Suns « 2,176091 


which is the Logarithme of 150, being the - 
Content of the ſaid Triangle. | 


Propoſition 2 x. 


To find the Content of 4 Circle the common” 
WAY. 


Malciply half the Circumference by half 
che Diameter. | oo 
Example, T he Circamference being 44, and 
the Diameter 1 4, multiply 22 by 7, the Con- 
tent will be found 1 54- | 
| This way is moſt exaRt and ready, provi- 
ded the Diamecer and Circumference be tra- 
ly known, for which conſulc che following 
Propoſitions, | FL 


Propoſition | 
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Propoſition 23. 


The Diameter of a Circle leing given to find 
| the Circumference. 


Example. Suppoſe the Diazeter given ty 
be 14. 
As 75 $022 : 
So the Diameter 14, te the Circumference 44, 
Or more exattly, es 1, 


To 3.1416, whoſe Log. is 0,497151 
So the Diameter 14. Log. 1,146128 
\ To the Circumference 1,643279 


thereof is 49, and the Content 154+ 


which 5 the Log. of 43,982, which i almoſt 
44, as the common way. 

The moſt exa& Proportion of the Cir- 
cumference to the Diameter is that of Yan 
Cenlen,who makes it as 1 to 3,14159,26535, 
89793, 23846, 26433, 83279, 50388; bur 
the former Rules wall ſerve 1n moſt Ope- 
TYATIONSs *; 
Propoſition 33z 
Having the Diameter of a Circle, to find the 

Superficial Content. 


As 7, to 23: 
$0 Square of Semidlanuter, to the Content. 


So let the Semidiameter be 7, the $ quare 
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Or elſe ſomewhat more Arrtificially and 
Enddtly, - | | 
er 1, to 3,1416, whoſe Log. is 0,497 151 
So Squ, of Semid.7.(Sq 49) Log. 1,690196 
To the Log. of the Content, 2,187 347 
which is the Log, of 153,94 parts, which is 
{omerhat more exalt than the other. 


Propohtion 24+ 

The Circumference of 4 Circle given, to find 

ff the Diamtter, | 

3 As 22ts7: Sothe Circumf. to the Diameter. 

( Or, As 1,fo 0,318 3,whoſe Log.us —O, go02837 

So the Cironmerence to the Diameter. 
Propoſition 2F. 

b By the Circamference to find the Content. 

| 4:4 times 22, which is $8,107 : 

So the Square of the Circumf..to the Content. 


Or, As 1,to 0,07 96,whoſe Lug.is —1,900913. 
So the Square of the Circunsf. to the Content. 


_ Propofition 26: 
By the Content of a Circle to find she Diantter« 


eAs 22, to 4 tines 7, which is 28: | 
So the Content, to tht Square-of the Diameter. 
Or, As t#1,37 324,whoſe Log+is 0,104910. 
_ the Content to the Square of the Diameter. 


Te 


be Ga... Propoſition | 


i BY... WW --4 PS oF 
KY : 1.» _” ; : 4 Sy 
* ty . Te = 2 1 9 \ 
bas <2 - - : 

"= wp £ 


| E + I ras 
"+; 2d ot PF. 


+*S wg OO IT 
LI 
- 


oO. Gemelrical Propoſitions, 


Propofition 27. 
By the Content to find the (ircumference. 


eAs 7, to4 times 22, which is 88 : 0 
So the Content to the Square of the Circumf.. 
Or, As 1,to 12,5664,whoſe Log,ss 1,09821 3; 
So the Content to the Square of the Circumf. 


Propoſition 28. 


By the Content of a Circle, to find the Side of 
a Square equal to it. 


Extra& the Square Root of the Content, 4| 
by raking half che Logarichme of che 
Content. 7 


Propoſition 29. 
By the Diarpeter of a Circle, to find the Side 
,of the Square equal to the Circle. 


As x,to 0,886227,hoſe Log.ie —0,947 545: 
So the Diameter to the Side of the Square. 


Propoſition 30. 


By the Diameter of a Circle, to find the Side of 
the inſcribed Square. 


As 1,to 0,707107, whoſe Log.is —0,8 9435 
So is the Diameter fo the inſcribed i. 


Propoſition 
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Propoſition 3T. 


By the Circamfer:nce of a Circle, to find the 
Side of a Square equal to the Circle, 


bo 


As 1 to©,282093,whoſe Log.ie —0,450392 - 
So the Circumference to the Side of the Square. 


Propoſition 32. 
Having the (ircumference of a Circle, to find 
the Side of the Inſeribed Square. 


As I to6,225079,whoſe Log.ie —0,352334: 
So the Circumfer ence to the Side, &c. 


Propoſition 33. 


As 1 to 0,785398,whoſe Log.is —0,98 5089: 
Souhe Proportion of the Square drawn about 
the Circle, to the Circle included therein. 


| Propoſition 34. 


As 1,to 1,27 3240, whoſe Log. is 0,104g910 : 
So the Proportion of the Circle drawn abont the 
Square, to the included Square. 


Propoſition 35. 
Having the eAxis or Diamuter of aGlobe, to 
find the Superficial Content. 


Multiply the Diameter by the Circum- 


ference. 
; Or 


5 7. nog 


Crit U T7 
_ hg 
. 
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FL - rical Propofitions. 
Or clſe, As 7 to 22+ _ 
So the Syuare of the Axzs, to the Superficial 
Content. | 
7, 22 :: $q, Axis 14(196) 516. 
Or clſe, 
As 1, to 3,1416, whiſe Leg. is 0,497151: 
So the Squere if the Axis, to.the Superficial 
Content, | 
1, 3,I416:: Sq. Axis 14(196) 615,75. 


Propoſition 36. 


By the Circumference of « Glile, 10 find the 
Swperficial Content theruefe 


As 22,107 : i 
So the Square if the Circumference to the Su- 
prrficial Content, 


Or, 4s 1,t2 0,31 83,»hoſe Lng.ir — 0,502 837: 
Sothe S qteare of the Circumf. to the Contemt. 


Propoſition 37. 


By th: Axis or Diameter of a Globe, to find 
' the Stlid Content thoreof 


Ar 6 times 9,'mhich makes 42, to 22 : 

So th- (le of the Diamtter to the Solid Con- 
tent 'of the Globe. Or; *: 33 

As 1, to 0,5236, whiſe Log. is —0,J18999: 

Sc 4: the (ue Diameter, to the Solidity... 
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Propoſition 33. 


By the Circumference of 4 Globe, to find the 
Solid (ontent. 


As 1,to 0,016887 ,phoſe Log is —1,2275 52: 
So the Cube of the Circumf. to the Solid Content. 
| Propoſition 39. 


Knowing the Solid Content of « G'obe, ta make 
a Cnbe cqnal ta the Globe, 


Extract the Cube Roat cf the Solid Con- 
tent of the Globe, which is done by taking 
a third part of che Logarithme of che Solid 
Content of the Globe, 

Propoſition 40. | 
By the Axis of a Globe, to make 4 Cube equal 
to the Solld Content tharecf, 
As 1, to 0,80604,wheiſe Log, is -0,906357: 
So the Axis, to the Cube Reot. 

Propoſition 41. 

By th: Circumference of a Globe, to make 4 
(be equal t9 the Solid Content thereof. 


As 1,to 0,256556,whiſe Log.is —0,409180: 


| So theCircumference, to the Cube Roct. 


Propoktion 
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Propoſition 42. 


By the eAxis of a Globe, to make a Square 
equal to the Superficial Content of the Globe. 


As 1,t0 1,772454, whoſe Log. is 0,248573 : 
So the Axis, to the Square Root. 
Propofition 4 3. 


By the Circumference of « Globe, to make a 
Square equal to the Superfigial Content of 
the Globe. 


As 1,t00,5641 89, whoſe Log.ts —07 51424: 
So the Axts, to the Square Root. 


Propoſition 44. | 
To meaſure the Superficial Content of the half 


of 4 Circle, or of any Settion of a Circle 


wore or leſs than the half. 


Mulciply half of che Compaſs thereof by 
che Semidiameter of the Circle. 

Example. Szppoſe a Circle, the Diameter 
thereof being 14; ſo the Semidiameter is 7, 
and the Compaſs of the half Circle will be 22 5, 
and the Content of the ſaid half Circle is re- 

gired. 

Hmltiply half the Compaſs given, which 
* 11, bythe Semidiameter 7 ; ſo the Content 
is fomnd to be 77. 


Geometrical Propeſutiong. 5x5. 
The like Rule holds for-any part of. the 
Circle, more or leſs than the half, where the 
Semidiameter is gives : But other Sections of 
Circles cannot well be found, without the 
Diameter be firſt found. 


Propoſition 45, 


To find the whole Diameter of a Circle, by 
knowing a part thereof, and the length of the 
Chord croſſing the Diameter in that part. 


Let a ſmall part of the Diameter be 4, 

and let the Chord inter ſefting it be 12;. 

* Square one half of the Chord,which is 6:, 

that 1s, multiply it by it ſelf, or double che 

Logarithme thereof, and it produceth 4o; 

which divide by 4 the part of the Diamerer 

given, and there reſts 10 ; which added to 

= ſaid part, ſhews the whole Diameter to 

ce I4. 

This Ryle holds cicher for che Scion of 

the Circle, or for the Se&ion of a Globe, 


Propoſition . 46. 


To find the Superficial Content of the Segment 
of a Globe. | 
Find the Diameter, as in che laſt Problem ; 
then find the Content of the whole Globe 
thereby, asin Pro. 33. and then ſay, 


F oak dtd Ts. - ” 
p 4 
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As the whole Diawms. 4,t0 the Superf.Cont.616: 
Ss part of the Diam.q, to Content thereof 176. 


Propoſition 47. 
To meaſure the Content of the Segment of 4 


Circle, 


Meaſure the Chord A B 12.5, and the 
Perpendicular D C 4, and multiply che 
whole of the one by two chirds of che other. 
This will come very near, as you may ſee in 
my Parthaſers Pattern. 


Provoſition 48. 
To meaſare an Oval Smnperficies. 


Multiply the Lengch' of the Oval by che 
. Breadth,and dividethe Produ& by 1,27 32,4, 
whoſe Log: is 0,104910, and the Arichme- 
rical Complement thereof 9,8950go. 

Or by way of Proportion, _ 
As 1,27 324, tothe Length : 
So the Breadth, te the Content, 

Example. Let the Length of the Oval be 
40, and the Breadth 30, wht is the Content ? 
As 1,27324, Arith. Compl. Log, 9,895090 


To the Length 49 Log. I,602060 
Ss the Rreadth 3o Log- 1.477121 


To the Super ficial (ontent X#2,974271 
which, cancelling the Radins, is the Log. of 
942,48 parts. | Pre- 


#: 97” ©. 45: RE E-. . 
: Lora £46. x” 7 FI LE eranes” 


to Þ 


1 , TE) ( . £0 Ss % Ws 4 to a *% fn ie 4 Bus ky -4 
- . gp o oJ 7 o "7 j > vs 
-\ $ 4 LN” . | 7 : V | e 
[4 of 
" & . 
hs 3% « 11S. «a. , ” I . 
% 


Propoſition 49. 
To meaſure a Polygon, or a Regular Superficies 
| that hath many equal Sides. _ 
Malriply half che Compaſs by che Lengrh 


of che Line drawn from the Center ſquire- 


wiſe, to the midſt .f any of the Sides. 
Example. Lee the Polygon have ſix equal 
Sides, each 24 long. the Line, drawn from the 
Center t0 any of th: Sides ſquirewiſe, will be 
21 fere : So half the Compaſs will be 3 times 
24, which is 72 ; this muitiplied by 21, makes 
I512 for. the Content, £- 


' Propoſition 50. 


To find the Swperficlal Content of a. C 1inder | 


by the Diameter. 


As 7 e0 22,, or, As 1 it0 3,1416: - 

So the Diameter and Length of the Side mu!- 
_ together, to the Superficial Content of 
the out: fide of the (ylinder, beſides the..two 
Baſes. + < 
Example. Let the Di-mrter be 7, the Side 

or Length 12,, which multiplied make 84 3 

As 1, to 3,1416:: So-84 to 263,89. 
Or elſe you may work it ſomewhat more 
readily by Inſtramencs. 

eAs 0,318308, ts the Diameter 7: 

Sothe Length 12, tothe Content 264 fere. 
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And by the Tables, 
Aso,318308 Arith.Compl. Log. , 9,497153 
To the Diameter 7, Log. _ ©,845098 
So the Length I2, Log. 1,079181 
To the Content 263,89. x13421433 


from which the Radins being ſulſtrated there 
remains the Log. of 263,89 parts, as before, 
for the Content of the round out- fide, not rec- 
koning the two ends, which you may find by the 
Proportion of the Dlameter to the Circle. 

But che beſt and plaineſt way is by the 
Circumference, which being mulciplied by 
the Length, gives the Saperficial Concent, 
adding the two ends thereunto. 

| So the Compaſs being 22, multiplied by 12 
makes. 264, without farther trouble, beſide the 
endgs. 


Propoſition 51. 
To find the Solid Content of a Cylinder. 
Firſt, find che Content of che Baſe, by the 


Rule of the Circle, .or Diamerer, or both ; 
chen mulciply the Content chereof by che | 
Lenerh. | 

Example. Let the Cylinders Diameter be 7, 
and the Length 12; the Content of the Baſe 
will be 387 tere, viz. 38,4845, which multi- 
pli-d by 12 makes the Solid Content 461,814 


Propoſicion 
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Propoficion ' 52. 
To find the Superficial Content of a Cone, 


Mulciply the whole Side by half che Com- 
paſs of che Baſz, adding the Plane of the 
Baſe thereunto, | 

Example. The (ompaſs being 22, the Side 
12; 12 mvltipli:d by 11, which is half the 
Compaſi, yields 132 for the Superficial Cen- 
tent of the ont-ſide, without the Baſe. 


| Propoficion 53. 
To find the Solid Content of a Cone, - 


Firſt: by the Compaſs find the Plane of 
the Baſe; che multiply it by a third part 
of the Heighr of the Cone. 
Example. The Compaſs being 22, and the 
height 12, for the Content. ; 
Firſt, for the Content of the Baſe, 
As 12,56637, Log.Compl. Arith, 8,900790 
To the Circumferenc: 22 Log. x,742422 
So the (ircumference 22 Log. T, 342423 ' 
To the Content of the Baſe x1,585634 
which cancelling the Radins, it is the Log. of 
38,5153; which being maltip'id by a third 
partof the Height which is 4,makes 1 54,0612 
arts. 
: Here you muſt obſerve, That the Height 
of 


'o Geometrical Propoſitions. 

of the Cone is nor the length of the fide line 
raken on the out-fide, from the Baſe to the 
ſharp Poine thereof 3 but che Line cha: falls 
perpendicularly, from the ſharp Poinr, to the 
Center of the Baſe, all along chrough che 
middle of the Cone, which cannor well be 
meaſured, bur may be found oar by the Sec- 
mid1ameter of che Baſe, and the ſide or 
ſlope-line on the onr-ſide, by the Rule of che 
Fquare, asmm Prop, 16. | 


Propoſition 54. 


To meaſure a Pyramide. 


You may obſerve here, That a Pyramide 
differs from a Cone 1n this reſpe&t, That a 
Cone hath always around Baſe and Superfi- 
cies, like a Sugar loaf 3 bur a Pyramide hath 
an Angular Baſe and Superficies, of 4, 6. 8, 
or any number of Sides. To- meaſure this 
cherefore, you muſt fir{t find che 4+ 9pm 
Concenc of the Polygon at the Bale, as 4n 
Prop. 47. then malciply that by a chird part 
of the Height, | 

And hee alſo the Line of the Height can- 
not be meaſured on che out-fide, but muſt 
be found our by che Line drawn from the 
Center of che Baſe ſquirewiſe , upon the 
middle of one of the Sides of the Polygon, 
- and then from chence up the muddle of one 
+ af 


Of Trigonometry. 6r 
of the Sides, ro the Cuſp or Point at the top. 
By theſe rwo Lines you may by the Rule of 
the Square, Prop. 16. find the infide Line of 


the Height, and ſo find out che Solid Con- 
rent thercof. 


THE 
Uſe of Logarithmes 


I N 


TRIGONOMETRY. 


Erein indeed conſiſts their molt frequent 

L and moſt cxcellentUſe: For as Trigo- 
nomerry 18 neceſſary in moſt parts of che Ma- 
chemaricks, ſo ir 18 ſomewhat difficulr -and 
redious ro be performed by Natural Num- 
bers and Arithmerick. And choagh many 
Machemarticians have found our ſome helps 
therein, by avoiding Diviſion in many Ope- 
rations ; yer none comparable to this of che 
Logarithmes. For, firſt, theſe Artificial Sines 
and Tangents are found as rea:hily as the Na- 
cural Sines and Tangents, which muſt be 
tound our by Tables, ir being impoſſible for 


any. 
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62 Of Plain Triangles. ' 
any to keep them in memory : And then be- 
ing found out, they are as cafily «ranſcribed. 
And laſtly, the Operation is abundantly 
more ſpeedily and certainly performed by 
them; becauſe here is only need moſt times 
of the Addition of the two found Numbers 
together, or at moſt bur a SubſtraQion of a 
third Number from their ProduR, or inſtead 
thereof, an Addition of three Numbers to- 
ecther. 
Triangles are exther Plain or Spherical. 


I. Of Plaln or Right-lined Triangles. 
Erc, firſt;takea few general Rules about 


them. | 

1. A Plain or Right-lined Triangle is a 
Plane or Superficies contained or compre- 
hended within three Right or Straight Lines, 
 joyned together with three Angles or Cor- 
ners, 

2. Theſe Plain Triangles are either Right- 
angled, that is, having one Right Angle, as 
Fig 1. ABC; orelſe Oblique-Angled, that 
15, withouta Right Angle, as Fig. 3. ABC, 
having all the three Angles exther Acute, 
thar 3s, leſs than go deg. or clſe one of them 
Obruſe, that is, more than 90 deg, 

3- In cicher ſoxt of theſe Triangles the 3 
Anglesarc always equal to two Right Angles, 
chat is, 1 &o deg. 4. In 
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4. In a Right-angled Triangle, the Right 
Angle being always 9o deg. the other two 
Angles make alſo jult 90 deg. in ſuch man- 
ner that one is the Complement or Co-fine of 
the other ; ſo that one of them being known, 
the other is alſo known. 

5. The Lines about che Triangle,ſome call 
them Sides, ſome Legs: But in Right»lined 
Triangles, for beter diſtinftion, ir will be 
beſt to call B A, the bottom-line, che Baſe; 
CA, the upright-line, the Cathetus or Per- 
pendicular ; and B C, the ſlope-line, rhe Hy- 
potegule. 

6. Every Triangle hath fix parts; that is, 
three Sides and three Angles ; and theſe are 
all proporcional one to another : ſo that any 
three of them being known, the other three 
may be found gut; unleſs it be the three 
Angles of a Plain Triangle,which only ſhews 
che Proportion, bur you may make the Lines 
what length you will. : 
..' 7. The Sines of che Angles are proporti- 
onal to their oppoſite Sides: and the Sides 
are proportional to the Sines of their oppoſite 
Anelcs. | 

FE» Mark this Rule well; for you will 

find it of great uſe , as you ſhall 
n . ſee by theſe following Propoſitions. 

8. If any Angle exceed go deg. ſubſtratt 
it our of x80d. aud work by the Sine thete- 
of, I Pro- 
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Propoſition 55. 


Two Angles and one Side of a Right-angled 
Triangle being given, t0 find the other 
Sides and Angle. | 


Example. Inthe firſt Figare,in the Right- 
angled Triangle B A C, che Angle at A be- 
ing known co be a Right Angle, or 90 deg. 
and the Angle ar B being known to be 36d. 
52 min. 12 ſec. and the Side B C being 
known to be 350 Inches, Feet, Yards, Poles, 
Miles, Leatncs, or any. other kind of Mea- 
fare ; How may I find hereby the other two 
Sides, and che bcher Angle ? 

| Furſt, co find the Angle unknown, which 
is the Angle at C, you muſt, remember the 
fourth Rule .before-going : And ſo this being 
2 Right-angled Triangle, che Angle ac C 1s 
the Complement or Co-fine of the Angle ac 
B. Take therefore the Angle B 364, 52 mv, 
12 ſec, ont of 90 deg. and there reſts for che 
Angleat C 53 4.7 m. 48 ſec. which is the 
Co-fine of che other Angle. 


Secondly, to find the Side C A, your beſt 


way is to work by 1rs Proportion to the Angle 
oppoſed thereunto at B, according to the ſe- 


venth Rule for this is a general Rulc in all | 


Plain Triangles. 


As , 


| 
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As the Sine of any eAnele, 

To the Parts of the Side oppoſed therennts: 
So ts the Sine of any other Angle, | 

To the Parts of the Side oppoſed thereunts. 

And fo on the contrary, 
eAs th: Parts of any Side, &c. 

So chat in this Triangle B A C, having the 
Side B C 350, oppoſed to the Angle at A © 
90 deg. you may thereby find the Side A C, 
which is oppoſed to the Angle ar B, char 
Angle being known to be 36 deg. 52 min. 
I2 = For, Fe | 
As the Radins or Sine of the An- 

tle at A god. cr CEGGIIS 
To the oppoſite Side BC 350 2,544068 
So u the Sine of the Angle at B2 Q 

36d. 52 mM. 12 ſec. 99778151 
To the oppoſite Side AC 210 2:,322219 

Add the ſecond and rthird Numbers toge- 
ther, and from cheir Sum ſubſtraR the firſt z 
which becauſeic is the Radius, it 1s done by 
cancelling che firſt Figure 2 ; fo che Remai- 
ner is 2,3222149, which is the Log. of 210 


| for the Side defired. 


Thirdly, By che ſame Rule you may find 
the remaining Side B A, which 1s yer un- 
known , by its Proportion to rhe oppolite 
Angle acC, which was foand to be 53 deg. 
7 min. 48 ſec. 


oy wand 
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As the Radius or Sine of 90d, 10,000080 
To the Side oppoſed BC 350 2, 544068 


So the Sine of the Angle C 53 : 
. 4d. 7m. 48 ſec. C 9,903090 
To the Side B A 286 22,4471 58 | 


which cancelling the Radins, the Remainer is 
the Log. of 280, for the Side BA. And 
thus you have found all che fix parts of the 
Triangle, 


Propoſition 56. 


Two Sides and one Angle of a Right-angl:d 
Triangle being given, to find the ret of the 
 Partsof the ſaid Triangle. | 


IF the Angle given be oppoſed unto either 
of the given Sides, you may work by the 
— of the oppoſite Sides and Angles. 
or, 
es the Parts of any known Side, 
To the Sine of the Angle oppoſed therewnto : 
bs So the Parts of any other Side, 
oy Tothe Sine of the eAngle oppoſed therewnto. 
Z Example. In the Triangle ABC, Fig. 1. 
Let the cwo given Sides be A B 280, and B 
C 350, which Side BC is oppofed ro rhe 
Angle A, being known to be go deg..: -| 
Firſt, To find the Angle at C oppoſed :: 
the Side A B. 
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Of Plein Trimngles, Of _ 
«As the Side B C 350 Log. 2,544068 | 
To the oppoſite Angle A god. * 10,000000 


<——_ 


So the Side AB 280 2,447 158 

| | Sum I 2,447158 
To the Sine of the Angle 'S 53 d. 4 ——_—_ 

7 min. 48 ſec. 9,903090 


Add the ſecond and rhird Numbers, and 
from the Sum chereof ſubſtrac+ che firtt, rhe 
Remainer 1s che Sine of the Angle defired, 
which is 5 2deg. 7 min. 48 ſec. 

Secondly, Now this Angle being known, 
the Angle at B is the Comolemenc thereof, 
which is 36 deg. 52 min. 12 ſec. | 

Thirdly, For the $1de C A, having found 
che oppohre Angle at B to be 36 deg, 523m, 
12 ſec, you may belt find it, as betore, in the 
laſt Propoſition. 

As the Radins or Sint of the An- 
gle at A god. 

To the oppoſite Side B C350 2,544068 

So us the Sine of the Aagle at B 


rot 
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$ 10,000000 


36 deg. 52 min. 22ſec. 9778151 
To the Side A C 210. Frey? \T 


You might have found it alſo by the 
Side AB, and che Angles B and C; but 
ro. work by the Radms is ſomewhat che rea. 


dier way. 
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Propoſition 57. 


In a Right-angled Triangle, the two Sides in- 
cluding the Right Angle being given, to find 
the reſt of the Parts of the Triangle. 


Example. In the Triangle B A C, Fig. 2. 
Suppoſe the Side B A to be 280, and the 
Side A C co be 210, and the Angle A be- 
tween them to-be a Right Angle 90 deg, to 
find the other parts of chis Triangle. 

You may make cither Side the Radius : 
But we will ſnypoſe the Side B A to be che 
Radius ; ſo the Side A Cs the Tangenr of 
the Angleat B;z the Angle at C is the Com- 
plement of the Angle at B; and the Side 
BC is the Secanc of the Angle B, or elſe 
may be found by the Rule of Oppoſition, 


Firſt ro find the Angle B, 
Ab the one Side B A 280 Log. 2,447158 
To the other Side A C 210 2,323219 
$0 is the Radins 90 deg. I0,000000 
Sun 12,322219 


To the Tang. of 36d.52 m.12 ſec. 9,875061 
which is the Angleat Bz the Complemenr 
whereof being 53 deg. 7 win. 48 ſes. is the 


Angle ar C. 
' Then 
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buy for the Side B C, 

As rhe Sine of the Angle B 364d. 

52 min. 12 ſec. C 9,77815r 
To its oppoſete Side AC 210 2,322219 
So the Radins, or 90 deg. 10,000000 

| Suns 12,32221g9 


T osts oppoſite Side B C 350 2,544068 
Or you may find the Side BC, asit is che 
Secant to the Angle B. 


As the Radins, or 90 deg. 19,000000 

To the Side B A 280 2,447158 

So the Secant of the Angie B 36 | 
d. 42 m. 12 ſec. $10,096910 


To the Side BC 350 | 2£2,544068 
If you want the Secant, you may find it 
by the Arichmetical Complemenr of the Co- 
fine, Chapter, 11. 
Or-elſe you may ſquare the twoSides, and 
then add them together, and the. Square Roor 
of the Produ& will be the {floping Side B C, 


T he Square of 280 is © 78400 
| The Square of 210 6s 44101 
Which added together make 122500 
The Logarithwe whereof us 5,088136 © "M8 
The half whereof is 2,5 44068...» 


which # the. Log. of 350, the length of the 
third Side Tay And thas.you have all che 
Parts of this Triangle. . 


Propoſition %s 
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© Propofnion 58. 


In a Righr-angled Triangle, two Sides being 
given, including one of the Acate \ Angles, 
to find the other Parts of -the Triangle. 


Example. In the Triangle ABC; \Fig 
Let the Side A B be 285, and the $5.5" B 
C 350, and the Angle included berween 
them 36 deg. 52 min. 12 ſec, to find the 
other Parts. 

Firſt, The Angle at A 15a Right Angle, 
or 90 deg. 

Secondly, The Angle at C is the Gon- 
plement of the Angle ar B; therefore ir is 
53 d.7 m. 48 ſec. 

, Thirdly, Theſe being known, oh Side B 
C may-be found by che Angle B oppoſed 
thercurito -25 before. 

As the Radins 90 deg. 10,000000 

To the Side oppoſed B C350 2,5.44068 

So the Sine hurry 96 od 
a. 52 m7. 12 ſec. $ 977 {47 


.Ta the Side AC 210 © 22,322219 
Theſe arc moſt of the Caſes of Right- 
anpled Triangles 5 or 6 theſe Rules 
_ theyt maybe all reduced., 
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Of Oblique Triangles; 


Propoſition 5g. . 
Two Anples of an Obliqu: Triangle being gi- 
ven, Od a Side oppoſed to either 526 
to find thareft of % Parts thereof. ©. 


Example. In the Triangle ABC, Fig. -* | 
the Angle at Ais 3o, the Angle at B is 45, 
and the Side BC is 2900. To find the reſt 
of the Parts of .this Triangle. 

Furſt, To find che Angle C, ir is the 
Complement of the other rewo Angles to 1$0z . 
for the three Angles always make 180 deg. 
aSigthe third Rulg: So that theſe two An- 
gles, A being 30deg. and B 45 deg. being ad- 
ded rogether, make 75 deg. and «<hcir - 
ages to 180 being 105 deg. is the Angle 
at C. 

Secondly , The Angles being all chus 
A the Sides pane 4 may be found 
y their Proportion to their oppoſite ; 
a5 before ;. = the oO ARE Ns 
cheſe. Thus to find the Side A C, 
As the Sine of the Angle A 30d. 9,698990 
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To the Side oppoſed ts is C B 2900. 3462398 "FS 
So the Sine of the Angle B 45d. 9,849485 2 
Saw of ſecond and third, 13.,311882 Nag 


To ebe oppoſite Side A Cqter 3;61 ”_ 
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In ſach Caſes as theſe, when you have a 
Sine or Tangent in-the firſt-place, you may 
work by the Arithmetical Complement 
thereof, and ſo ſave the Subſtra&tion, as I 
ſhewed Chapter 11, And ſo I ſhall don the 
following Operations. - 

Thirdly, Then to find the other Side A 
B, by the oppoſice Angle. ac C, which is 
Is. | 

Here becauſe the Angle exceeds go deg, 
you muſt work by the Complement to 180, 
which 1575. 

Als the Sine of A 30d. Avrit.Comp, 0,301030 


« Tothe Side oppoſed toit C B 2900: 3,462398 


So the Sine of C 105,viz.Sine75. 9.984944 
Tothe Side oppoſed A B 56@2. 23,748472 
" Thus have you' all che Parts of the Tri- 
angle. = 


Propofi tion GO, 


T wo Sides and an Angle oppoſed to one of them 
being given, to find the other «Angles and 
_ #he third Side. | 


This is but the Converſe of the former ; 
for the Sides agd Angles have a mittnal pro- 
porrionone to the other. s 


Example. In the Triangle A BC, Fig. 9s |. | 


ler the Sides given'be A C 4101,and C B 
2900. whereunto.the Angle oppoſed. is A*30 
gd. to find the Angle B. As 
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A the Side B 2900 Comp. Ar. 6,537602 
, To the Sine of the opp. Ang. A 304d. 9,698970 
* So the Side AC qrol 2.612890 
' To the Sine of the oppoſite Ang,B r9,849462 
which is 4 5y'deg. 

Now the Angles A being 30d.and B 4s 
d. which make 75, the Angle C muſt be 
105 d, the Completnenr to 180. and the Side 
oppoſed thereto 5602, as was found before. 


Propoſition Gr. 


T wo Sides of an Oblique Triangle, with the 
Angle contained between them, being given, 
to find the other «Angles and Side. 


In the Triangle A CD, Fig. 4. let * 
Side ACbe41ot, andthe Side A D 5602, 
and che Angle between them at A 30d. and 
It 15 required to Fnd che other two Angles, . 
: and theSide CD. 

* Toreſolyechis Oblique Triangle,'cis a good 
/ plain way to parc it into two Right-angled 
? Triangles, by bendnn fall che Perpendicular 
{ CBfrom the AngleC. To perform which, 

Firſt, For the Right Angle A B C, you 
/ have the Hypothenuſal A C 41or, and 
| -the Angle at, A. 30 deg. Therefore as in 
Propoſition, 5 5. by the Rule of oppoſite Pro» 
Portions = 


. oo OO. 


T4 Of Plain Triangles. 
As B go deg. to AC 41on: 
/ So A 30 deg. to CB 2051. 
And again, 
As B go deg. to AC 41or : 
So C 60 deg. ts AB 3551.- 
Thus you have all the Sides and Angles of 
the one of theſe Triangles A C B. 
Secondly, For the other Triangle, which 
is CB D, ſubſtra& che Side A B, which was 
found to be 3551, from the whole Line A 
D, thatis 5602 ; and there reſts 2051 for 
the Side BD: And thus you have the two 
ſtraight Sides of the Triangle CBD; viz. 
CB 2051, and BD 2051: And fo you 
may, as in Prop, 57. find the Angle D by 
Tangents. | 
As BD, toBC:: So Rad.to Tang. D 454. 
Laſtly, For the Side C D, by oppofice 
Proportion, '* | 
- ABCytoD454d:: $oB 964.tc0C D 2901, 
eAnother way to perform this. 
Take the Sum of che two You AD $5602 


Sides, and che Difference x Side AC 4101 
of them, and work thus. Sum 9703 


Diff. i 501 
es the Sum 9703,Log. Ar.Com. 6,013094 
Te the Diff. of the 2 Sides 1501 3,176381 
So T ang. of 7 Angles nnkn. 75 4. '0.57i 947 
To Tang.of Diff.of Angles 30d, x9,761 - 2 
| #-..1 6 
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of Plain Ti riewgles, 7s 
This added to half the Angles un= d.; mv, 
known , ſhews the greater An- 75 © 
gleto be 105 deg. and ſubſtrafted zo o 
from ir, thews the leſs Angle co xo5 & 
be 45 dep. Om, | 

Aud Sn having all the An- ett 
gles, you may find the unknown Side C D 
by ics oppoſice Angle at A. 


Propolition 62. 


Having the three Sides of an Oblique Trian- 
gle, to find the Angles. | 


In the Triangle A C D, Fig. 4. Suppoſe 
che greater Side A D be 5602 
The two lefſers AC qior 

Sides CD 2900 


The Sum of theſe two 5001 
The Difference of them 1 201 | 


As the greateſt Side 5602 co.ar.6,25165 
To Sum of the 2 lefſer 7001 3,845160 
So the Differ. of them 1201 2.079543 
To a fourth Number 1501 23176360 
This 1501 is AE a part of the greateſt 
$1Je, which being ſubſtra&ed from ir,. the 
Perpendicular will fall in che middle of che 
Remainer thereof, and fo part it into two 
Right-avgled Triangles. | 


| Thas 


k 3 76 Of Plain Triangles... 
Thus the greater Side A D being 5602 


T he Part tobe ſubſtrafted AE - 1501 
There remains ED - 4101 
The half whereof i: D B 2050 


which is the placo where the Perpendicular 
CB falls, and is the Baſe of the lefler Tri- 
angle D B C. And: this ſubſtrafted from 
che greater Side, leaves 3551 torthe Baſe of 
the greater Triangle ABC. 

Now having theſe two Baſes of theſe two 
Trianoles, and their Hypotenuſas 4101, and 
29c© rviven before, you may by the Rale of 
Opypolite Sides ro their Angles find all the 
Angles. 

t. In-che Triangle A BC, 

As A C 4101, to B go arg. 

So AB 3551, to C 60 deg. 

The Obmplement wheveof is che Angle A 
ZO© deg. 
2. Then in the Triangle C BD, 

As CD 2900, to B 9e deg. 

So BD 2050, to'C 45 deg. 

Whoſe Complement is the Angle at'D: 45 d. 

Thus in the firſt Triangle A: CD), - we 
have found the Angle ar A to be 30 deg-.the 
Angle at D to be 45, and the two Angles 
at C to be GO deg. and 45 deg. thatjs:12 all 
IOS deg, a) 


OF 


| Spherical T riangles. 


Ere likewiſe you may take a few Gene- 
ral Rules for the beacer underſtanding 
theſe Triangles. 1 

1. Theſe Spherical Triangles conſiſt of fix 
" Parts,  thar is, three Sides and three Angles ; 
any three of which being known, the reſt 
may be found out. | 

2. The chree Sides of a Spherical Trian- 
gle are Parts or Arches of three Great |Cir- 
cles of a Sphere; and as Plain Triangles are 
meaſared by a Meaſure or Scale of Equal 
Parts, fo theſe are tobe meaſured by a Scale 
or Archof Equal Degrees, 

3. A Great Circle is any ſach Circle as 
divides the Sphere or Globe into,rwo equal 
Parts ; as theBqninoRtial, che Echipriek, the 
Meridjans, &c. 

'. 4. The Sum of the Sides of a Spherical 
Triangle areleſschan two Semicircles. . - | 

5. The Sum of the three Angles of a Sphe- 
rical Triangle are greater chan two Right An- 
gles, bur lefs than ſix./ -*_ --- | 

6.7 A Spherical Triangle is either Retan- 
gular,or an-Qblique-angular Triangle, 4 ; 
ghee Te 4 e 
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7:- The Sines of the Angles are Proportio- ] 
nal co the Sines of their oppoſite Sides z and 
on the contrary, the Sines of the Sides arc 
proportional to their oppoſite Angles. 

8. In Right-angled Triangles,the Side-op- } 
poſite to the Right Angle is called rhe Baſe ; 
the other rwo are called Sides or Legs. 

9. APcrpendieular is part of an Archof a 
Great Circle, which, being let fall from any 
Anelec of a Triangle, cuts the oppoſite Side 
of the Triangle at Right Angles, and fo parts 
the Oblique Triangle into two Right-angled 
Triangles, And theſe two Parts either of the 
Side or Angle, ſo divided, muſt be ſome- 
times added together , and ſometimes ſub- 

| Niracted from each other, according as the 
Perpendicular falls within or without the 

Triangle. 


Of Right-angled Spherical Triangles. 


Propoſition 63. Caſe 1. 


T he Baſe and one of the Oblique Anger being 
known, to find the Side oppoſed to that Angle. 


Ja the Right-angled Triangle ABC, A 
repreſents the AquinoQial Point, "AB-1s an 
' Arch of the Ecliptick, according to the Lon- 
EZ % « _gitude 


4 


<4 
| 


gitude of the Sun in the beginning of T as- 
rw: So that AB is 30 deg, BC ſhews the 
Declination of the Sun from the Aquino@- 
al in that Longitude, and A C is an Arch 
of the EquinoCtial Circle, ſhewing the Right 
Aſcenſion of che Sun in B. 

Now knowing AB to be 30 deg. and the 
Angle of che Ecliprick at A to be 23 4. 30 w. 
it js required to find che Declination of rhe 
San, that is, the Side B C oppoſite to the 
Angle at A. 
e-Ls the Rading or Sine of 904d, 10,000000 


To the Sine of the Baſe BG 30 d. 9,698970 - 


So Sine of the opp. Ang. A 234,30 9,600700 
To Sine of the Side BC 114.30 29,299670 
which is the Declination of che Sun for that 
Point B of the Ecliptick. * And if you take 
this Sine of the Angle of the Ecliptick, 23 d. 
30 m.which is 9,600,700,and write it down 
in a Paper by it ſelf, and lay it rocach De- 
gree and Minute of the Canon of Sines, and 
ſo add them togerher, writing out their Sum 
inalittle Book: it will be ao great labour'ro 
make an exa& Table,ſhewing the Declination 


* for each Degree and Minure of rhe Ecliprtick, 


This alſo is the way of letting fall a Per- 
pendicular from an unknown Angle; for 


gle B. | 


L ” Propoſitions . 
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g B C is Perpendicular to A. C, from the An- + 
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Propoſition 64. Caſe 2, 


The Baſe, and one of the Oblique «Angles be- 
ing known, to find the Side adjacent to that 
Angle. 


' Arthe Radina,to the Coſine of the Angle known : 

So the T angent of the Baſe, to the Tangent of 
the Side required. - 

Thus the Baſe A B being the Longitude 

of the Sun 3o deg. and the Angle A being 

23 deg. 30 min. che Side A C will be found 

to be 27 deg. 54 min. which 1s the Suns Right 
Aſcenfion 1n chac Point. $ 
' As the Radius, or go deg. 10,0000c0 / 
To the Cofine of A, Coſ. 23. 30  9,962398 
So the T angent of A B, Tan.zod. 9,761439 
To the Tangent of A C 27.5 4m 29,723837 
Thus caking this Log. Sine 9,962 398,yau 
may make a Table of Right Aſcenſion for | 
every Degree of the Suns Longitude, as be- # 
fore for the Declination. _ | 
This alſo is the way of letting fall a Per- 
pom__ from an Angle known. For A | 
being Baſe,, AC and BC cut one another | 
at Right Angles in the Point C. , 
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Propoſition 65; Caſe 3. 


The Baſe and one of the Oblique Angles being 
known, to find the other Oblique Angle, 


eAt the Radim, tothe Co-fine of the Baſe : 

So the T angent of the Angle given, to the Co- 
tangent of the Angle required. 
Thus the Baſe A B being 30 deg. and the 


Angle A 234. 30 ». the Angle Bwill be 
| found 69 deg. 22 mix. which is che Angle of 
that Poinr' of che Ecliprick wich the Meri- 


dian. | 
And thus you have all che fix Parts, of che 
Right-angled Triangle A B C, There are 
other ways to find them ; 'buc theſe are the 
moſt ready, having the Radius in the firft 


1 place. 


Propoſition 66. Caſe 4. 


| The two Sides being given, to find the Baſe. 


4 | 
8 As the Radins, to the Co-(inc of one of the Sides: 


& So the Co-ſine of the other Side, to the Co-fine 


of the Baſe. 2 
Example, In the Triangle ABC, the 


I Side AC bring 27 4. 54 ws. and the Side B 


C being 114. 30 w. the Baſe AB will be 
30 deg. | 
. L 3 
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Propoſition 67, Caſe, 5, 


The two Sides being given, to find elthir of 
the Oblique «Angler, 


As the Sine of the Side next the Angle requi- 
_ ved, is tothe Radins : 
So is the T angent of the oppoſite Side, 80 the 
T angent of the Angle required. 
Thus in che Triangle ABC, the Side 
A C being 27d. 54 w. and the Side B C be- 
Ing 11 4. 30m. the Angle A will be found 
to be 234.50 mm. | 
Here work by the Compl, Arich. in the 


fiſt place. - 
At the Sine of A C 27.54 Co. Ar. 0,329818 . 
To the Radius 10,000000 | 


So the T angent of BC 11 d,zo" 9,308463 | 
Tathe T angent of A 234.30 m. 9,638281 | 


Propoficion 68. Caſe 6. 


One of the Sides, and the Oblique Angle next 
| it being given, to find the Baſe, 


As the Co- fine of the Angle given, is to the 
Radins : | 
 Sothe Tangent of the Side given, to the Tan- þ 
gent of, the Baſe, 
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So the Side A C being 27 d.54 mw. and the 
Angle at A 23 4,30 mw. you ſhall find the 
Baſe to be 30 d. | 

(of. A, Tang. A C: : Rading, Tang. AB. 
234.30 274,54 god. 30d. 0 


Propoſition 69. Caſe 7. 


One of the Sides, and the Oblique Angle next 
it, being known, to find the other Side. 


As the Radins, to the T angent of the Angle 

iven : Þ 

So the Sine of the Side given, to the T angent 
of the Side required. : {has i 

Let A C be 24. 54 ». the Angle A' 33 

d. 3o m. the Side C B will be found 11d, 

50 7M» 

Radins, Tang. A :: Sine AC, Tang.C B.-. 

go 23 30 27.54 , 11.30 


Propoſition 70. Caſe 8. 


One of the Sides, and the Oblique Angle next 
ity, being given, to find the ather Oblique 
Angle. | | 


As the Radius, to the Sine of the Angle given: + 


So the Coſine of th: given Side, to the Coſine 
ef the Angle required. 


Let A C be 27 deg. 54 min. and the An- Jn 
| gle FP 


*—W 
oY RL Fax 25 
EY IN >, 
L-7 | 
& 


CF; > f 
Maa 


»— » 


gle A 23'deg. 30 win. the Angle B will be 
found 69 deg. 22 m. 
. Radire, Sine A: : Coe. A C, Cof. B. 
90 23.39 27.54 69.22 
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Propoſition 71, Cale 9. 


One of the Sides and the Pp oppoſed to it 
being known, to find the Baſe. 


LetB C be 11 deg. 30-»#in. and the Angle 
A 23 deg, 30 win. you will find the Baſe A 
B 30 deg. 


Sine A, Sine B C:: Radine, Sine A &, 


- .23.39 11.30 .90 29554 


Propoſition 72. Caſe 10. 


One of the Sides and the Avgle poſed to it be- 
ing gives , to find the other Side. 


Ler BC be 11 deg. 3o win, and the An- 
gle A 23 eg. 30 min. you will find the Side 
ACto be 27 deg. 54 ms. 


Tang. A, Tang. BC: : Radius, Sin. A C, 


23.390 11.30 90 _ 27.54 


Propoſition 


Of Spherical Triangles, %g 


Propoſition 73. Caſe 17. 


One of the Sides and the e Angle oppoſed to it 
being given, to find the other Ollique Angle. 


'. Suppoſe BC 11 deg. 30 min. and the An- 
gle A 23 deg. 30 min. the Angle B will be 
found 69 dep. 22 min. 
Cof. BC, Coſ.-A :: Radine, Sine B. 
IS.30 23,30 go 69.22 
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Propoſition 74 Calc 12. 


One of the Sides and the Baſe being known, to 
firg the Oblique Angle next to the ſame 
Side. 


The Side being A C 27 deg. 54 min. and 
the Baſe AB 30 deg. the Angle A will be 
23 deg. 30min. 

Tang. A B, Radims:: Tang. AC, Cof. A, 
30.0 go 27.54 23.30 


Propoſition 75. Caſe 13. . 


One of the Sides and the Baſe being given, to 
find the « Angle oppoſed tothat Side, 


'* TheSide AC being 274. 54»: and the 
'Z Baſe A B 304. the Angleat B oppolite.to the 
Z Side AC willbe found 694d. 22 w.. . 
Sine A B, Radiza: : Sine A C, SineB. 
30.0 go 27.54 69.22 
Propoſition 
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Propoſition 476. Caſe 14. 


Orie of the Sides and the Baſe being given, to 
find the other Side. 


The Side AC being 27d. 54 ws. and the 
Baſe AB 304. the Side BC will be found 
T1 d. 30 mM, 

Cof. A C, Radins: : Coſ. A B, Cof.B C. 

27.54 90 30.0 I T.30 


Propoſition 77. Caſe I5. 
The two Oblique Angles being given, #0 find 
the Baſe. - 


As the T angent of one of the Angles, is to the 
44ins : 
Sois the Cotangent of the other Angle, to the 
Cofine of the Baſe. | 
Tang. A, Radins:: Cotang. B, Coſ. AB. 
23.30 go 69.22 30,0 


* Propofition 78. Caſe 16. 


' The two Oblique Auples bring given, to find 
either of the Sides : 


As the Sine of one of the Angles, to the Co- 
-i fne of the other Angle - ' 
So is the 'Radina, to the Coſine of the Side | 

go to the Angle, whoſe Coline was ta- 
ens | 


Sine 


4 Sine A, Cofine B: : Radins, C = AC. 
E SineB, Cofine A :: Radin, Coſine BC. 


__— 
_— 
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Propoficion 79. Caſe 17, 


/ T wo Angles, and a Side o oppoſs te to one of then 
being given, to find the Side oppoſed to the 


other. 


Work by oy tion of Sides and An ts 

As the Sine of the Angle oppoſed to the i 
known, 

To the Sine of the ſaid Side: | 

So is the Sine of the Angle oppoſed to the Side 
required, 

To the Sine of the Side required. 

Example. Set your Globe to the Laimds 
of London, 51 dey. 30 min, and curn ivabout* 
3 ſo thar the Sans "7 nt in the beginning 
Zof Tn or rye ge may touch erg 


Angle A ische Angle of che Ecliprick 23 4g- 
30 win, the Suns greateſt Declination, c 
Sides B Dand BE will lie in the Horizon, 
and car the /Equinoctial in the Point D on 
the Eaſt fide, and in the Point E on the Welt 
Side of che Globe; and ſo BD or BE re- 
preſent the Am licude of che Sun, or = 
Horizontal Diſtance from his Xquinotia 
rifing and ſetting, Laſtly, che Angles D 
and E are the Complemcars of rhe Latitude 
38 deg. 30 min. 

Now therefore in the Triangle ABE, 
having the Side A B 3o deg. the Angle at A 
23 deg. 30 win. and the Angleat E 38 deg. 
_ 3omin. the queſtion is, ro know the Side, 

orBE, w hich; ische Amplicude. 
Work according to the Rule propoſed,you , 
ſhall find, 
efrsE, tos AB:: Sos A, tosBE. 
38.30 30.0 23.30 18.41 
which is the Amplitude of che Sun in the 
Point B, whereunto B D is equal, the one 
being che Amplicude on che Eaſt fide, the 
other on the Weſt ; and che Point C is the 
Poiac of Right Aſcenfion jaſt berwecn them. 
And the Difference of AſcenfionisC E and 
CD, «5 beadded toor ſabftracted from the 
Right. Aſcenfon, according as the San —_ 


Nonk rl . 
APA Propofition 


+ + * Ty 
Pp IE 
. Ce 
- 3 7 
"7, WIE. "OS: £5 


— = 
| a. we 
EY 


0 MY ww 


wt >. | - F o . PLS? 4. 5 s 4 n F : 7 YE Toe _ \ Apes z 2 b C 
” % , > bo , J 
att 4 * 
: 4 : & * , - $ 
. ” ad x [1 I . #-$ 
*K | 
k F bl - 
$ y , - 


Propoſition $e. Caſe 18. 


Two Sides, and one Angle oppoſed to one of 
theſe Sides, bring given, to find the Angle 
oppoſed to the other, 


This is but the Converſe of the laſt Pro- 
poſition, and is performed by che Proporti- 
on berween the Sines of oppoſite Sides and 
Angles. | 

Example. In the Triangle A BE, Fig. 6. 
the Side A B being 30 deg, the AngleE 388. 
30m. and the Side BE 18 4. 41 wv, the An» 
gle A will be found 234. 30m, 

As Sin. A Byto Sin,E : : So Sin.B Byto Sin. A, 
30.0 38.30 13,4x 23.30 


Propoſition $i. Caſe 19. 


Two Sides and an Angle included between thew 
being known, to find the other Side. | 


To reſolve this Propoficion, the beft way 
1s to reſolve che Oblique Friangle into two 
Right-angled Triangles, and then work by 
the former Rules, to find cither a Side or an 
Angle, by any three parts of the Triangle 
which are known. | 

In the Triangle ZP ©,Fig. 7. ler P repre- 
ſent the Pole of the World, Z the Zenich of : 

; M 2 _ © "Lungon,| - + 
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Angle A ische Angle of che Echprick 23 4g. 
30 win, the Suns greateſt Declination , the 
Sides B Dand BE will lic in the Horizon, 
and-cac-the Equinodtial in the Point D on 
the Eaſt fide, and in the Point E on the Weſt 
Side of che Globe; and ſo BD or BE re- 
preſent the Amplirude of che Sun, or " 
Horizontal Diſtance from his Aquino@tia 
rifing and ſetting, Laſtly, the Angles D 
and E are the Complements of the Laricude 
38 deg. 30 win. | 

Now therefore in the Triangle ABE, 
having the Side AB 3o deg. the Angle at A 
23 deg.” 30 win. and the Angle at E 38 deg. 
_ 30min. the queſtion is, ro know the Side, 

or BE, which ische' Amplicude. 


Work according to the Rule propoſed,yon , 


ſhall find, 

eFrsE, tos AB:: Sos A, tos BE. 

38.30 30.0 23.30 18.41 
which is the Amplitude of che Sun in the 
Point B, whereunto B D is equal, the one 
being che Amplicude on che Eaſt fide, the 
other on the Weſt ; and che Point C is the 
Poinc of Right Aſcenhion juſt berween them. 
And the Difference of Aſcention'isC E and 
CD, $2 be added toor ſabſtracted from che 
Right: Aſcenſion, accordiug as the San hach 
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Propoſition 86. Caſe 18, * + 
T wo Sider, and one Angle oppoſed to one of 


thiſe Sides, being given, to find the Angle 
oppoſed to the other, 


This is but the Converſe of the laſt Pro- 
poſition, and is performed by che Proporti- 
on between the Sines of oppoſite Sides and 
Angles. 

Example. Tn che Triangle ABE, Fig. 6. 
che Side AB being ZO deg, che AngleE 3$ d. 
39m, and the Side BE 18 4. 41 w, the An» 
gle A will be found 234. 30», | 
As Sin. A Byto Sin,E : : So Sin.E Byto Sin. A. 


30.0 . 3z8.30 13,4x 23.30 


Propoſition $1. Caſe 19. 


Two Sides and an Angle included between thew | 


being known, to find the other Side. | 
To reſolve this Propoficion, the beft way 


15 to reſolve the Oblique Friangle into two. 


Right-angled Triangles, and then work by 
the former Rules, to find cither a Side or an 
Angle, by any three parts of the Triangle 
which are known. | 

In the Triangle ZP ©, Fig. 7. lecP repre- 
ſent the Pole of the World, Z the Zenich of 
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© b8 of opfeiiedt Triangles | 
| London, ® the Place of the Sun, having 20 k 
deg. of Longitude. :Now 5n this Triangle 

P Z being 38 deg. 30 min. the, Complement * 
of che Latitude of London, let Þ © be 704d. | 


the Complement of che Suns Declinarion, 
and the Angle at ÞP 31 deg. 34 min. the Di- 
Nance fromthe Meridian 3 the Queſtion 3s to 
find the Side Z ©, .which ische D/ftance of 
the Sun from ihe Zenith. and'isthe Com- 
plemenc of the Sans Alricade. * 
| * The way co reſolve this, is firſt to ler fall a 
4 Perpendicular from.the Point Z> ,upon the 
RW” - Hig P'© pip high wil fall in the PointR. The 
**; nog of FE, rs Z R_ may be 
By - and by the Caſe, and the Side PR by 
Ta Second, Calc ce; which being ſabſtrated 
from ÞP ©, gives the Side R © : fo the Tri- 
angle PZ © 35 divided into two Right-an- 
ed Triangles, ZPR and ZOR. Now 

avihg the rwo' Sides Z-R'and R ©, you 
may find the Side'Z © by the' fourth Pro- 
poſition, which is the thing defired. 

Bur to make chis ſomewhat ſhorrer, and 

to do itat rwo Operations, withoar finding 
the length of che Perpendicular £ R,- work 


thus. 

Firſt, As the Radins Sinzof Z R P,. 

W As. To the Cofine of PR? 

"8 | | So the T's ent of LP; £24138 
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' Secondly, 4s the Colne of PR, 

E To the (ofint of ZP: 

et | So the Coſine of RB, © 

= To the C of; ne of ZS., © 

» So the Height of the San ar that diſtance 

- | from che Mcridian will be abour 40 deg. ha- 

o | vingcharDecclination. _ * # 

f By this Propoſition alſo, having the Chm- 3 ' 

I plements of the Lacitude of any rwo Places, . ,-* 
and their Dfffcrence of Longitude, which is - # 

1 the. Angle at P, you may find heir Di- 

c ſta:ice, which is the Side Z ©. © 

e Likewiſe having the Complements of che 

c Laticudes, or Declinations of any two Stars, 

y and the Difference of their Longirudes or 

; Right Aſcenſions for the Angle ac P, you 

- may fihd cheir Diſtance, which will be che - ® 7 

w Side L ©. ih 


7 Bur in lerting fall this Perpendicular , - 
L ſomerimes ic will fall without che-Tria 
- as here ir doch wirhin che Triangle : po 
Caſe the Side of the Triangle muſt be con- 
rinaed , and fo there will be rwo Righr- 
ageled Friangles, che one include wi 
e others "5 
As; for inſtance, Fig. 8, If che Triay . F 
AB D were given, to let fall a Perpendicu-" * " | 
Jar from B, che 'Perpendicalar BC. falls «7 
-cthe Triangle, , wpop the. Side ai D 
| Projiiged SO ono Rights " 
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94 of Spherical Tringles: 

Triangles found hereby will be ACB and' 
DCB: and fo you may by the former 
Propoſitions find our the Side B D. 


Propoſition 82, Cale 20. 


Two Sides and the eAngle intluded being 
known, to find either of the other Angles, 


Asin che Triangle ZP ©, Fjg. 7. know- 
ing ZP 38 dg. 30minandP @ 704. ow. 
and the Angle Þ 31 deg. 34 min. to find the 
Angle at ©. | 3: 

Fuſt ler fall the Perpendicular Z R, or find 
the Arch BR, asin Caſe 19. Then, 

As the Sine of OR, to the Sine of PR: 
Sq the Tang, of I, tothe Tang. of ®, 36 4:28” 


Propoſition $3, Cale 21, 


Two S ides being given, and one of the Angles 
next to the Side unknown, to find that Side 
unknown, | 


As in the Triangle ZP ©, Fig. 7. having 

the Side Z Þ 38 deg. 3o min. andZ © 494. 
©». and the AuglcatP 31d. 34m: to find 
the SideP ©. | 7 
Firſt by che Baſe ZP, and the AngleP, 
find the Side P'R being next to the ſaid An- 
gle, by-rhe ſecond Caſe, which will be 34 4. 
7 49..30 ſee. | | Then, 
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As the Col. of PZ, tothe Coſ. of PR: 

So the Cof. of Z ©, to the Coſe of OR, 35d. 
52 mis. 30 ſec- 

which two parcs of the Side added together, | 

make the Side P ©70 deg. 
If che Perpendicular fall wichout the 


| Triangle, the two parts ſheuld be ſabſtrated 


from cach other. 


Propoſition $4. Caſe 22. 


Two Sides being giv'o, and one of the Angler 
next the other Side, to find the Angle in- 
cluded between the tmo Sides given, 


In the Triangle Z P ©, knowing Z p 38d. 
30 m.and Z © 404, om. and the Angle 
31 4. 34m. to find che Angle at Z. | 

Firſt find che Angle PZR by the chird 
Caſc, by che Baſe Z P and che Oblique An» 
gle P, which will be found to be 64 «4 
Ig min. Then, 

*eA the Tangent of Z ©, 
To the Tangent of ZP: / 
So the Coſineof TPLR 644d. 1999. ' 
To tha Coſine of OZR 65-144 


—_— cz 


Which added together make 1 30 03 
which is the pee x at Z. 


Propofition 85. Caſe 23- 


Two Angles and the Side between being given, 
to find either of the other Sides. 

As in the Triangle ZP © , having Z P 
. 38 dg. 30 min.P 31 deg, 34 mih. and Z 130 
deg. : min, to find the S1ideZ ©. 

Firſt find the Angle PZ R by the third 
Propaiimen, Co 142 
As the Reding, to the Coſ. of PZ: 
SoTang.7. 2 O. to Co-tang.of PLR 644.19" 
T his taken our of the whole Ang.at L130 3 
T here refts the Angle © LR 65 44 


- Then) 
As the Coſine of © ZR, to the Coſine of PZR: 
Sothe Tang. of Þ Z, toTang. of L ©, 404, o* 


Propoſition $6. Caſe 24. 


Two Angles and the Side between them being 
given, to find the other Angle. 


As in the Triangle ZP ©, Fig. 7. having 
« the SideZ Þ 38 deg. 30min. and che Angles 
ZP© 31 deg. 34'min.and PZ © 130 deg. 
3 min: to find the Angle at Of, # & 
Firſt find the Angle PZR 644. 19 w. as | 
in the laſt, which raken out of the whole An» 
gle1304. 3 m, reſts 654,44 w, forthe An- 
gle @ZR. Then, 
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As the Sine of PZR, tothe Sie f © ZR: 
So the Co. of ZP ©, to the Cof. of Z © Þ, 
30 deg. 28 min. 


Propoſition 87. Caſe 25. 


Two Angles being given, and one of the Sides 
adjoyning to the Angle unknown, to find. the 
Side between the tmo Angles given, | 


Asin the Triangle Z P ©, having the ewo 
AnglesP 31 deg. 34min. arfl & 304. 28 xs. 
and che SideZ P 384. 30 mw. to find the Side 


PS. | 
Ot, by the Baſe PZ and-che Angle P 
you: may find the Side PR to.be 34d, 7 ws 
30 ſec. by the ſecond Propofition of Right» 
angled Triangles, | 
I, off R, to Cof.P: Hy 
. SoTang, PZ, to Tang. PR, 344.7' 307 
2. Arthe Tang of ©, totheTang. of P+ .\ 
So the Simof PR 344. 7 m.30 ſec, 
To the Size of © R 35 923 305 -«\ 
dence $f 00 09 
the whole SideP ©; 
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Propoſition 88, Caſe 26. 
Two Angles Wing given, and one of the Sides 
next the Angle unknown , to find the ſaid 
Angle, F 


As in the Triangle ZP ©, having che An- 
gle P 314. 34 w.and the Angle © 304. 
28 »».-and the Side Z P 38 4..30 ms. next to 
the Angle of Z which is yet unknown, to 
find this Angle.. - 

Firſt find th®Angle P Z R, by the Baſe P 
Z, and the Angle Þ, as in the chird Pro 
ſition. | 
”  , ef: R, toCof. BoſePZ: 

"as So Tang. P, to Cotang,P ZR, 644. 19m. 
.- - Then figd'the"other part of -che Angle 

© ZR, and add them rogether thus. 

Az the Coſ. of Þ, to the Coſ. of © : 

Sothe Sine of PZR + " 64d4.19m, 

To the Sine of Q'ZL R 65 44-: 


Which added make PLO 8 130 03 * 


0 O—O— 


| 2. Propofition By. Caſe 27, 
The three Sides being, given, $0 find either of 
the' Angles. 
In the Triangle ÞP Z©, Fig. 7. having P 


 Z the Complement of the Elevation of rhe 
Pole 


4s j 


Of epherical Tridngler> of 
Pole ; 0 min. and'P © che Diſtance 
hp gk m the Pole 70deg. and Z © 
he Complement of the” Height 40 deg, to 
find the Angle at P, which is the Suns Di-" 
ſtance from the Meridim ; which reſolved' 'A 
into Time, is the Hour of the Day. Is 4 

Firſt, ſer down. the Side oppoſed to the? 
Angle deſired, then the other rwo Sides, then + 
the Sum of the three Sides, then the half 
Sum thereof ; laſtly, the Difference ey 
this half and the firſt Side. So chey will 
placed ready for operation, atcording to this ; 
Proportion: * 7 .. 

I. 4s the Radinurs,to the Sine of one of the Sides: | 

S' is the "Sine of the other Side, to « fourth | 

| Sine.” 
2, As that fonrth Sine, fo the Sine of half the 
Sum of the Sides : | 
So is the Sine of the Difference between the 
half Suns and the Side 0 oppoſed to the An- 
gle required, toa ſrventh Sine, ' 

"Now if you add the Radius to this ſeventh 
Yine, and then take half che Sum thereof," 
you ſhall have the Sine of an Arch, whole 
Com plemene being doubled, 'will be che At- 
gle defired? - 

FF” Note, If you, work, by the Cut 
plements Arithmerical of che rwo Sines ,of 
the. Sides comprehendine the Angle, and fo. 
19ftead oy ſat w__ _ add che four” 
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oF of Spharical Triangles ; 
Sums together, the Work 15 far more ready z 
as you may ſee the manner of work both 
ways inthe following Example. 
Zo 40:0 10, Kadir. Compl. Arby 
Pz 38 30 94794149 0,205850 
PO 7 © 9.972986 ©,027014 
| Swm 148 30 24.7671 35 Sines, 
+ Sum 74 15 9,783,%0 9,983321 
dif. © 34 15 _9,750338 9,750358 
Suþ.the 4th:Num.19,73373;s Sumof theſe 4, 
Reſt: Rad. added 19,966603 19,966603 
Half thereof 9,983301 + 9,983301 
Which is the Sine of 1 5 deg. 47 min. 13 ſec. 
and donbled makes. 31 deg. 34 win. 26 ſec, 
which is the Angle of the Suns Diſtance from 
the Merichan,z -which, converted into time, 
ſhews the Hour of the Day. +. +. , 

By. che ſame manner of work you may find 
the-Angle at Z,. which is che Suns Azimuth 
fromthe North parc of. the Meridian, to be 
130 deg. 3 win. 1x ſec. or the Angle at © 
to.be Zo deg, 38 win, 21 ſec. | 


| _., - _ Propoſition 99. Caſe 28. 
By the three eAngles, to find any of the three 
Sidti, LE 


If inſtcad of the greateſt Angle next the 
Side inquired, you take its ay 
$6 44 180 deg, 
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130 deg, cheſe Angles will be: curnefl inco 
| Sides, and the Sides into Angles 3 fo the 
Work will be the ſame as in the former Pro- 
poſition, 

As in the Triangle ZP ©, knowing the 
Angle ZP © tobe 31 deg. 34min. 26 ſec. 
PZG 130 deg. 3 min. 12 ſec. and Z © P 
30 eg. 28 min. 11 ſec. if it were required 
to finc! the Side Z,® oppofite to the Angle 
ZP ©. Take 130 deg, 3 vim T1 ſec. out of 
18oveg. there remains 49 deg. 56-min49 fees 

Thea as if you had a Triangle of rhree 
known Sides, viz.. one of 31 deg: '34 min, 
26 ſec. another of 30 deg. 38 min, 11 ſec. 
and the third of 4g deg. 59 min. 49 ſec.and 
you would find the Angle oppoſite to the 


firſt ' of cheſe Sides; Ser the Work as in the | 


laſt Propoſition. 
4A & an 

Angle oppoſite 31 34 26  Compl. Arith, 
Leſſer Angle 30 238 11  04,294920 
Compl. greater 49 56 49 ©,116084 
Saumof the 3, 111 59 26 Siner 
Half Sum 55 59 4% 9g 9549 
Diff. from firſt 24 25 17 9,6164i7 

oo 19,94597® 
'T he half mhergef being ' 9,972985 


is the (ofine of 20 deg. which being deulled, 
gives the Side deſired to be 40 deg. ina 
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"260 Of pherital Things: 
0 "=. ſo you may find-any of che other 
Sides, 
But-when you know either three Sides 
and one Angle, or three Angles ajid one 
Sidey you may find the orher by their oppo- 
fire Proportion, as in the ſeventcenth arid 
eightcenth Propoſitions, 
Theſe are All the ufual Onſes of Triangles:- 
Many. Varieties mightbe added to each Caſe, 
and ſome: Fundamencal A zioms ; 5 which 
might:.more” fully. cemonſtrate thieſe 'Pro- 
portions; :bur rhe Book being but ſmall,” and 
intended more for Prattice than Theory; I 
thay! kave = forvhcls Tags to othet AA- 
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PROPQSITI ONS 
AW. :1.- 
ASTRONOMY, % 


1. I have partly applied the Ex- * 
2mples of the Caſes of Spherical Tri- 
angles tothe Reſolution of Aſtronemical Pro- 
poſitions, yer it will not be amiſs roappl 
them to Aſtronomy a little more- plainly, 
and to add ſome common and neceſſary Pro- 
poſitions. 


Propoſition 91. 
| To find the Suns Declination at any time. 


1. As the Radius, or Sine of 90 deg. | 
2, To the Sine of the D:ſtance, or Longitude 
of the Sun from th: next /EquinoFHial+ 

1 \potnt : 
Js Soi the Sine of the Sans greateſt Declis 
nation, | "Av £1 .2 
4 To tbe. Sing of the Suns Declination in that 
Longityde, | | 
Now to make-theſe Propoſitions a lirtle 
the moxe' practical and comprehenſive, you 


i A 0. LEba "I Ex 44 Y - *T L088; - 4 2 
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.2y02 FF - 
may take notice'of this Rule of Mr. O»ght- 
reds, how to bring any of cheſe four parts 
of che Operation into the laſt place 3 ſorhar 
if you 'know any three of®the parts, to find 
out the other thereby. 
The Proportion holds thus between them. 
A firſt, # ſecond: Sothird, to fowrth, 
Av third; to fourth : $9 firſt, to ſecond, 
As ſecond, to firſt : So fourth, to third. 
As forrth, to third : So ſecond, to firſt. 
Thus, As by the Longitude and greateſt 
Declination, or Angle of the Ecliprick, you 
may know the preſent Declination 5 ſo by 
the preſent Declination, and the greateſt De- 
clination, you may know thz Longicude., 


Propoſition 92, 


' To find the Suns Right Aſcenſion, or any 


of theſe. 


I. Ar the Radius, 

2.To the Sine of the Complement of the Suns 
greateſt Declinarion : 

3, So the Tangent of the Longitude of the 
Sun from the next eAquineitial-point, 

4- To the T angent of the Right Aſcenſion of 

che Sun fromthe ſame /Equineftial point. 


Propofition 
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Propofition 93: 


To find the Sans Aſcenfjonal Difference, 4r 
any of theſe. | 


I. es the Radins, ; 

3. Tothe T angent of the Poles Height : 

3. $0 the T angent of the Sans Declination, | G2 

4. To the Sine of the Says Aſceuſional Diffe- * <q 
renee, 4 

Which added to, or ſubſtracted from the 

Hour of Six, ſhews the Suns Riſing and Ser- 

ring. 


. Propoſition 94. 


To find the Saus Amplitude, or any of *% 
theſe, ws” | 


i.eAs the Sine Complexzent of the Poles 
Height, 

2. To the Sine Complement of the Suns great- 
eſt Declination : | 

3. So the Sine of the Suns Longitude from 
the next e/Afquinettial-point, 

4+ To the Sine of *the Suns Amplitude. 


+ 4 Propoſician 
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Propoſition 95. 


To find the Suns Horary Diſtance from the 
' Meridian when he is duc Eaſt or Weſt, or 


any ef theſe. 


T. As the T angent of the Poles Height, 

2. 1s tothe Radius: 

2, $0 the T engent of the Suns Declination, 

4. To the Sine of the Suns Horary Diſtance 
from the Mcridian,being juſt Eaſt or Weſt. 


Propoſition 96. 


To find the Altitude of the Sun being juſt 
Eaſt or Weſt, or any of theſe. 


T, As the Sine of the Poles Height, 

2. 1s to the Rains - 

3. $0 the Sine of the Sans Declination, 

4. To tbe Sine of the Sans Height being juſt 
_ Faſt or Weſt. My 


Prepoficion 97. 
To find the Suns Altitude ar the Hour of Six. 
I. As the Radius, ; | 
2. To the Sine of the Poles Height - 


'3. So the Sine of the Sans Declinatichy' *m 
. of Six. RE oy 


Propoficion 
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F Propoficion 98, » 
To find the Sans Azimuch at che Hour of Six. , 


1. As the Radius, 

2. To the Coſine of the Poles Height : * | 

 3- $o the T angent of the Suns Declination, | 

4. To the T angent of the Sans Azimuth from 
the North part of the Meridian at the 
Howr of Six. | 


Propoſici tion 99. 


Ti 0 finggghe Suns "m_ at any time f | 
the Day. bY 


As the Radius, 
To the Cotangent of the Poles Height : 
So is the Sine of the Suns Diſtance from che 
Hour of Six, 
To the T angent of anArch. 
which being ſubſtraed-ourof the Suns Di- 
ſtance from the Pole, work again thus. .... 
As the Cofone of the Arch fund, F2e 2 
To the Cofine of the remai arch of the: 
Suns Diftance from the Þ t- hab 
So is the Sine of the Poles He ohe, 1 
To the Sine #: te Sung Abirnle at the Ne fp 
| required. , 4 1 AN 44% 
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Propohition 100, 


S To find the Howr of the Day by the Height of - 
"5 the Sun. 


Take the Complement of the Suns Height, 

the 'Complement of che Latitnde ' of the 

Place, and the Complement of the Decling-- 

tion of the Sun, and add _ three Sides 

rogerher, as Caſe 27. of Spherical Triangles; 

and find the bigs, om ht half 

Sum and the Suns Alticnde. Then work 

thus, | 

r. As the Radins, tothe Cofene of the Puude: 
So the Sine of the Suns Diſtance frems the 

Pole, to a forth Sine. © 

| 2, As that fourth Sine, to the Sine of half 

ts the Sm - , 

A So the Sine of the Difference, to a ſeventh 

Sine, x | 

Unto which if you add the Radins, half that 

Sum will be the Sine of an Arch, whoſe Com- 

pleneent being dowbled, will be the Diftance of 

the Sun from the Heridian ; which 'con- 

m_ into Twme, will ſhew the Hour of the 
4). | | 

© The Operation you may ſee in Cafe 27. of 

Spherical Triangles. , "2M 


Sc 4 * < 4 


Propoſition 
eh oy. 7 | | 
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Propoſition 101, 


To find the Azimuth by the Suns | 
Height. WS ol 

Take the Complement. of the Suns De- 
clination , the Complement of the La- 
tirade, and the Complement of the Suns 
Height z and add theſe three Sides roge- 
ther, and find their Difference berween 
their half Sum, and the Suns Diſtance from 
che Pole, as in Caſe 27. only put the Suns 
Diſtance from the Pole firſt. Then work 


thus. 


1. As the Rading, to the Cofine of the Lati- 
. tude : 7-9 
So the Coſine of the Sans Heightto a famrth 
S ine. - 


2, As that fourth Sine, to the Sine of half thi 
Sum : : *F) 
S$o.the Sine of the Difference, to a ſeventh 


Sine. | | 
Unto which if you add the Raging, half 
chat Sum will be the Sine of an Arch, 
Complement being doubled , is the Azi- 
nu defixed, bart | ' 


Propoſition 
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Propoſition 102. 


Having the Angle of the Azimuth, to find the 
Hour, or by the Hour to find the Azimuth ; 
or any of theſe Terms. 


I. es the Sine Complement of the Sans De- 
clination, 
3. To the Sine of the Suns Azimuth : 
3. So the Sine Complement of the Sans Height, 
4- To the Sine of the Suns Horary Diſtance 
' from the Meridian, 


Propoſition 103. 


Having the Longitude and Latitude of any 
Star, to find the Right Aſcenſion and De- 
clination thereof. | 


1. As the Radins, : 
| To the Sine of the Stars Lowgitude from the 
* next e/Afquinittial Point : 
So the Cotangent of the Stars Latitude, 
To the T augent of 4 fourth Arch. 
Compare this fourth Arch with the Arch 
of Diſtance berween the Poles of che World 
and che Ecliprick, 23 deg, 30 min,; and if 
the Latitude and Longitude of the Star be 
borch of one quality, that is, when the Star 
hath North Latitude in the fix Northern 
Signs, 


mz 
- 


4 7; » 
s + 
*«&: POR: F 


. Aſtronemical"Propoſitions. 109 | 
Signs Y & IE S OL WI, or Sonth Latitude s 
in the fx Southern Signs = M, f Wy = X, 
then ſhall che Difference berween chis fogrth 
Arch, and the Diſtance of the Poles 23 deg. 
30'min. be your fifth Arch. | 
Bur if the Longitude and Laticade of 
the Star be of contrary qualities , that is, 
one Northern and the other Southern, chen 
add this fourth Arch to the Diſtance af 
the Poles 23 deg. 30 min, and the Sum: 
therecf ſhall be your fifth Arch ; with 
which proceed, | 


2. As the Sine of the fourth Arch, 
To the Sine of the fifth Arch : 
So the T angent of the Stars Longitude, 
To the Tangent of the Stars Right Aſcen- 
fron from the next e/Equinettial Point. 


3. eAs the Coſine of the fourth Arch, 
To the (ofine of the fifth Arch : 
So the Sine of the Stars Latitude, 
To the Sine of the Stars Declination. 


- 


Laſtly, for proof of your Work, 


"4+ Ms the Coſine of the Stars Latitude, 
To the Cofine of the Stars Right Aſcenſion: 
So the Coſine of the Declination, 
To the Cofine of the Longitude. 


And thus having found the Right Aſcen- 
| fron 
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fion and ination'6f any- Star, you may 
by the former Rules had” irs Amplitude, 
its Difference of Aſcenſion , its Diſtance 
from the Meridian at any Height obſcr- 
ved, and fo the Hour of the' Night there- 
by, having firſt the time 'of its coming to 
che South, by ſubſtraRing irs Right Aſcen- 
fron from the Right Aſcenſion of the Sun. 
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Propoſition 104. 


To ford the Dif Pance of any two Places »hiah- 
differ oily I Latitude, — _ _ the 


ſame &Meridjan. 


I. ic the two Places are upon the ſame 
fide of the #quino@tal : Subſftrat the leſ r 
Latitude 'ont of the Seater ale _ 
the Diftanceivequired, Fr 

2. If thr one Place be on ts one like 
the Equino&tal, and the orher on the other +- 
Aid the ta Latitades together, und the Sins 
is the Diſtance Wquiend þ tt 


Propoſition I9g. 


T o know the Diſtance of any two Places which 
differ ogly in Longitude. 


x. If the Places are both of themi under 
che ZquinoQtial; Subſftraft' the lrfſer Lon-: 
Lieude ont" df \the- Seater; rhe Remsainer 5,8 | i... 
Dif ange $ dS; Is | - 
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"I , raphica. Þr We Grions. 
2. If the two Places hal he F192 Lati- 


tude, "og -lr og Wy che lame Paxallel, then, 


As the 
To the Coſone of their Latitude : 
So the Sine of half their Difference of Longi- 


BY ny Site of half theid DIBLud..) _. i) 


Propoſition 106. 


To find the, Diff two Pl which d y 
0 foe part Baton a 


This Propoſition hath three Cafes, * 
. 9 | The Firſt Caſe. 


-When one Place is.under: he "ainettia 
al, _ the _ coward char fs Poles, 


Arte Robins, 

Ta the Cofitaof their "IH of Langitae: ; 
So the Coſine of their Latitmde, - .,- 

To the Cofsne of their Diſtance. | 


The Second Caſe: 


"When borh Places are towards otie of the 
Poles, Firſt, 
7 ra Relig Fs f Mp 
o.the Cofine of . their Di rence of Longieade: 
Ys the C etangent of the leſſer Latitude, . ob 
To -_ Tags of a _ Arch nb 
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which being fubſtracted outof the Comple- 
menr of the greater _—_ = Remauner 
mo your _ Arch. -o 

As the Coſine of c > 

Po the Cifn of the te fy 4: AM 
So the Sine of the lefſer Latitude, | 

To the C of me bf the Diſtante «ro A 


The Third Caſe... STS 


When one Place is toward| rheNorch Poke 
and the other toward the South Pole, - Fit, 
As the Radinas, 

To the Cofene of their Difference of Langiude: 
So the Cotangent of one of the Latirndes, | 
To the T angent of a fonggh Arch, 


which being ſubſtracted Bur, of .the aches. Law 
titude, having:go deg. added to it, theRe- 
mainer is the fifth Arch. Then, :- 1: 
As the Coſine of the fourth Arch, 

To the Cofine of the fifth Arch ST% 
So the Sine of the Latitnde firſt taken, | 1 


Tothe Coſine of their Diſtance. 1D 

By theſe Rules alſo: you may find ehb Di | 
ſtance of any: rwo Stars, if you know: theip 
Longicude and Laticade, or theis Right Afs 
cenfioa ond —_— AIRY 
apo in Arche." £01150 
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NAVIGATION, 
Avigation ray very well dlaim- place 
N after theſe Mathemarical Arts: for 
though it be but a Mechanical Art, and com- 
only praftiſed! and profeſſed by 'rude and 
cinskilful men ;z yet perfect and ingenious 
Sea-men had need have good skill in all the 
former Arts; -and the more $kilful cherein 
the berter: ' Navigation. being capable of, and 
in ſome ſort neteſſaggly requiring good $hall 
in Arithmetich , Otometry, and: Aſtronomy. 
- - Navigation is commonly diſtinguiſhed in- 
to yes, aun Plain Sailing, Aercator's way, 
Und Circular Sailing, or Sailing by the Arch 
of a Great Circle. 1? +1 : 
Plain: Sailing, -'ori Sailing by the Plain 
Charr, is the plaineſt; and the Foundation 
of. all-che reft;3; and acer the XquinoQtal 
there is need of no other to be uſed, becauſe 
_ there the:;Degrees of- Longitude, as: well as 
- the Degrees of 'Latirude, arc-all equal.z/ cach | 
—_ being divided into 60' Minutes- or 
iles, though they are ſomewhat more than 


= Fa Miles, each Minute or Mile contain- 


t 6000 Feet. © 
In 


Ta this Art the Sea-man hath theſe helps. 
Firſt, He hath-his Compaſs to dire& him 
which way he goes 3 which is divided. firſt 
into foitr Cardinal Points or Quarters, Eaſt, 
Weſt, North, South 3 and cach of cheſe 
Quartets are divided into eight equal parts, 
commonly called Rumbes, making in all 
32.Points. So that ſteering by the Compaſs 
well made and daly re&ifred, the Sea-man 
always knows which way he Sails, to a very 
{mall matter, | | 
The ſecond help che Sea-man hath |in 
keeping his Account, is a careful Obſervari- 
on (by the Log-line , or ſome ocher good 
way) how many Miles or Lzagucs lie fails 
every Hour, and ſo every Watch, and every 
Day, ; : iy 
The third help is the knowledge and ob- 
ſervation of the Latitude, both of che Place 


from whence he ſails, and where he is arri-* 


ved, or whither he is to ſail. . 

And our of theſe.chree things, by the Do- 
Arine of Plain Traangles, he comes to know 
all chat is neceſſary for the keeping of- his 
Account : So that he may know at any time 


where he is, how far he hath failed, and 


- how fat lic isyer to fail; "and which way, or 


upon what Poinc 'of the Compaſs he is 't6 
ſtcerz and all this by theſe few plain Rules 
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Propoſition 107%, _ 


By the Rumb, and the | Diſtance Failed there- 
on, to find the Difference of Latitude, 


Example. To the firſt Figure of Plain Tri- 
angles, . Let C A be the Meridian Line, C B 
the Rumb-line failed upon, being South- 
Weſterly or Norch-Eaſterly from the Meri- 
dian 53 dep. 8 min. and let the Diftance 
failed thereon be C A. 350 Miles: The Que- 
ſtion 4s to find the Difference of Latirude, 
which 1s the length of the Line C A in this 
Triangle ABC. | 

Here working by the Rule of the Propor- 
tion which is berween oppoſice Sides and 
Angles. 


As the Angle A, whichis 90 d. or Radimg, 
'To the oppoſite Side C B, or Diftance ſailed 
350 Miles: 

So the Angle B (being the Cofine of the 
Rumb or Angle C) Sine B 36d. 52 ». 
To the Side oppoſite thereunto, which « C A 
_ 210 Miles. + : : 


which divided by 60, yields 3 dege 30 min- 
for che Difference of Laticude, _/ «: 


i |. Propolition 


Propoſition 108, 


By the. Rumb and Diſtance to find the Depay- 
ture from the Meridian; that ws, By the 
ſame things given as before, to find the Line 
AB in the Triangle ABC, Fig.t. 


R P 's 
As the Radins or Angle at A, go deg. 
To the oppoſite Side CB 350 Miles - | 
So the Sine of the Angle at C, being the Rumh 

53 deg. 8 min. | 5 OE 
To the Line AB 280 Miles. 


which, divided by 60, yields 4 drg. 40 min. 


for the Difference of Longicade. | 
By theſe two Propoſitions you may keep 
an Account of your way , how muck you 


lail Eaſt or Weſt, Northor South, | 


Propofirion 109. 


By the Rumb and the Difference of Latitude, 


to find the Diſtance ſailed. 


Inthe firſt Figure, let C be the Angle of | 
the Rumb, C A rhe Difference of Larirude, 


to know the Diſtance ſailed chereby. 


As the, hngle B,wbich is the Coſne of the Rumb, 


T the Difference af Latitude C A : 
So the Angle A go deg. or Radivs, + 
Ts the Diſtance ſailed'C B, 1 
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By this Propoſition you may help yout 
ſelf, when your Latitude by Obſervation 
dorh not agree with your” Dead, Reckoning 


 kepr by the two former day ec For 


if your Latitnde be found to ore or leſs 
chan you reckon upon, yon may be ſure you 
have either made more aq lefs way npor your 
Rumb, or elſe that you have nor «ſteered 
exactly upon that Rumb : Bur the other is 
moſt likely , eſpecially if you ſail within 
four or five Points of the Meridian; And' 


| fo, according to this Rule, you muſt make 


your way failed agree with your Obſerved: 
Laritnde, and fo corre&t your Account 'or 
Dead Reckoning. 


- 


- Propofition 110, | 

By the Difference of L atitmde, and Difference 
of Longitude. of two Places, to find the 
Rumb leading from one Place to the other. 


In che firſt Figure, Ler the two Places be 
Cand B, let C A be the Diftexence of Lati- 
rude 210 Miles or Minares, and A B the 
Difference of Longicude' 280 Miles. or Mi- 
nutes z to find che Rumb or Akgle ar. #C 
As the Difference of Latitude C A 210, 
To the Difference of Longitude AB 280: 

So the Radius, \ 
To the T angent of the Rumb 53.8; *' 
| which 
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which is four Rumbvs 3 quarters fere from the 
' Meridian South-weſterly ; that is,” almoſt 
S. W. by W. | 
Theſe are the moſt common and neceſſary 
Rules in Plain Sailing, which is only to be 
uſed in ſmall Diſtances, ncer the AquinoRti- 
al, where the Degrces of Longitude are juſt 
equal ro the Degrees of Lacicude, viz. cach 
of them $0 Miles or Minutes, Burt if you. 
ars far diſtant from the KquinoRtial, there 
choush theſe Rules hold good to find the 
Difference of Latitude and Diſtance by the 
Rumb, yer they fail mach in che Longitude ; 
and therefore to. find che Difference of Lon- 
gitude, you muſt uſe the following Propo- 
fron. | 


Propoſition ii, 


To know how many CHMiles or CMinwtes of the 
e/Equinoltial make a Degree of Longitude 
in any Latitude. 


As the Radinu, or whole Sine of go deg. 

To 60 Miles: 

$0 the Coſone of the Latitnde, 

To the Miles contained in one Degree of Lon- 
gitnde, in that Latitade. 


Q. Thus 
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Thus in the Latitude of 60 deg. 30 Miles 
make a Degree. | | 
As Sine 90 deg. to 6o wile: 

. 10000 
So Co, 60 deg. 20 30 wiles, 

5000 | 

| Theſe things may -be done very well by 
the Table of Natural Sines in the Se 
Kalenday. | = 

Thus if in the former Example your De- 
parture from the Meridian was 380 Miles ; 
thisdivided by 60, and ſo reduced into De- 
grees and Minutes of Longicude, under the 

_  Zquino@ial it yields 4 deg. 40 win. ' Bur if 

this 280 Miles of Eaſt or Weſt, or Departure 
from che Meridian, ſhould be 'in-the Lati- 
tude of 60 deg. where 3o Miles make a De- 
gree of Longitude, divide this 280 Miles by 
30, foityields 9 deg. 52, or x, which is 20 
"win. for the Difference of Longitude-in that 
Latitude, Bur this being ſo neceffary a Con- 
clafion in Navigation, take it in another 
Form and Example, which will fally explain 
it, and yield a more ready way for your 
Calculation of che Longicude in any Hati- 
tudes +2 


Propoſition | 
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Propofition 11 2: 


By the Afiles of Eafting or Weffings (that is, 
Jour Departnre from the Meridien) to find 
the Degrees and Aſinutes of Longitude an- 
ſwerable thereunto in any Latitade. 


As the Cofine of the Latitude ( ina el 
Courſe, or k/ che middle CA INES 
other Courſe which hath Difference of 
Laricude,) | 

Is to the Radjun, or Sine of go deg. 

So the Miles of Departare from the Meridiany 

To =_ Minnates of Leugitnde in that Lati- 
fue. ; 

Example. In the Triangle CB A, Fig. 1. 

Ler C be the one Place, Bithe other: Sup- 

poſe C to be ini the Latirudeof 5o deg. B in 

the Latitude of 46 deg, Jomwin. In failing 
berweea theſe rwo Places upon the Rumbe- 
line CB, I find the Deparcure from che 

Meridian of C to: be 280 Miles, The Que-- 

ſtion is ro know the Difference of Longitude 

between theſe two Places, FTE 4 8 
To- reſolve this, you muſt ineicher_rec- 

kon theſe Miles of Departure, 280, 'in the 

Latirude of 'C, that is, 5@ deg. nor in the 

Laricude of B,'that is, 46 deg.: 3@ win. butia 

che middle Latitude berween the two _ 

* that is, in the Laticude of 4Bd. 15 as. ani 

work thus, Qa As 
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As Cof. 48 4. 15. Compl. Arith.” 0,17660 3 

To the Radinas .*: Fi 10,000000 
So 280 Miles of Departare 2,447158. 

To 430 5 win. of- Longitude © 22,623761 

_ This yiclds420.min.; of Longitude,which 
divided by 60, yields 7 4. © #s. ; for the Dif- 
ference of Longitude of theſe rwo Places. 

{And thus by 'the-Differcnce of Lacirade 
and Departure from the Meridian, you may 
keep a true Account by Longicude and Lati- 
tude, and prick it down upon the Globe, -or 
any rue Map, according to /Mercator*s Pro- 
jection, If you: reckon 1t thus 1n ſhort Di- 
ances,'as Seamen ule to do from Noon to 
Noon. | UP 

;* You may work this alſo by Nacural Sins. 

As Coſe 48 deg." 15 w. to Rad. - 

147 + 6659 I0000 / 

$0 280 mlles,i$0 420 4 min. 


_ a 


i 


© -Of Sailing by Metcator's Chart. 


Ht it will be neceſſary co have a Table 
A of Mefidional Parcs ; which I have 
drawn out of -Mr. #right's, Tables, ro' cyery 
tenth; Minute bf Lacicude,; accounting, jt -ip 

inoAtial, 


fingle Milesor.'Minuces of: the: | 

the berter to ayoid FraRtivns,: as ht and:Mr; 
Narwod have Ucligned Ker] 23 ni oi-ant; 
IN S 1) | FER  \ 
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The OMinutes of each Degree. 


o |w] 20] 30] 40 | 50 


_ The CMeridional Miles. 


*{ 
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amuſe - : 


* 


Io 
70 
130 
I 90 


20 
8 
140 
200 
260 


30 
go 
I5o 
210 
| 270 


40 
I00 
I 60 
220 
2Sof 


Fo 
I1o 
I70 
230 
2 90 
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| 339 
390 
451 
wal 
572 


340 
490 


461i} 


F21 
582 


359} 


410 


471] 


$32 


5.92} 


623 
684 
745 


320 
380 
441 
Fol 
F62 
Y 


'$69 


633 
694 
755 
817 
$879 


643 
724 
766, 
$37 
839 


653} 1 


.715 


Ic ; 


776 $0 


obj 16 


931 
993 


1119] 1129 
1182 


951 
Ion4 
1977 
I140 
I203 


962] 1c 
1024 
1987 
1150 
Iz14 


I 246 
[310 
1375 
1440 


IFD5 


941 
1004 
'TO056] 1066 
1193 


1257 
1321 
13386 
I45S1 
1516] 


1267 
1332 
1396 
1462 
15H 


1378 
1342 
1497 
1473 
1538 
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1572 
1638 
1705 

177 


1583] 
1649 
1717 
1785 

B53 


T5941 


1661 
1728 
1796 


1695 
1672 


1738, 
1828 


1865] 1967 
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The Meridional Miles. 

1888] 1899] 1911] 1923] 1934 1946] Iz 

Ig958] 1969] Ig81] 1993] 2004] 2016] I: 
32 | 2028] 1040] 2052] 2063] 2075] 2087] 12 
33 | 2099 2111} 2123] ZI35} 2147] 2159] I2 
34 | 2171] 2183} 2195] 2207] 2219] 2231] Is 
35 | 2244] 2z256| 2268] 2281] 2293] 2305] 12 
36 | 2318] 2330] 2342] 2355] 2367, 2380] 12 
37 | 2392| 2405| 2417] 2430] 2442] 2455] 12 
38 | 2468] 2481] 2493] 2506| 2519] 2532] 13 
39 | 2544] 2557] 2570] 2583] 2596] 2609] 13 
40 | 2622] 2635| 2648] 2662] 2675| 2688] 13 
4 } 270T] 2714] 2728] 2741 54] 2768] 3 
4: | 2781] 2795] 2808] 2822 was 2849] 13 
43 | 2363] 2876] 2890] 2994 a 2932] 14 
44 | 2945} 2959} 2973] 29871 3ool] 3015] 14 
45 | 3939] 3944] 3ogd| 3072] zo86| zroif 14 
46 | 3115} 3130] 3144] 3159] 3173] 3188] 14 
47 | 3202] 3217] 3232] 3247] 3261| 3276] 15 
\ [48 | 3297] 3396] 3331] 3336] 33511-3366] 15 
49 | 3382] 3397] 3412] 3428] 3443] 3459] 15 
5o | 3474] 3490} 350y} 3521] 3537] 35534 16 
Fr } 3568] 3584] 3600] 3616] 3632] 3649] 16 
52 | 3665] 3681] 3697] 3714] 3730] 3747] 16 
$3 | 37631 4378c| 3797] 3814] 3830] 3847] 17 
54 | 3864| 3881] 3899] 3616] 3933] 3959] 27 
55 | 3968] 3985] 4003} 4020] 4038] 4056} 18 
156 | 4074] 4992] 4110] 4125) 4146] 4647 1 
[57 | 4182] 4201] 4319] 4238 4257] 4275] 1 
58 | 4294] 4313] 4332] 4351] 4370] 4390] 20 
l59 | 4409] 4425 4443} 4463} 4487} 4507 


- 


The a Afinutes * ch Degree. 


$o 110120] 30 | 40 | 50 


The Meridienal Miles. | 

o | 4527] 4547] 4567] 4588] 4608] 4629] 20 

61 | 4648] 4670] 4691] 4711] 4733| 4754] 21 

2 | 4775] 4796] 4818] 4839] 4861] 4883] 22 

63 | 4995] 4927] 4949} 4972] 4994] $017] 23 

64 | $039] 5062 5o85] 5108 S132] SI55} 23 

R 5s | 5179] 5203| $2261 5250] 5275] 5299] 24 

66 | $324] $3483] 5373] $392] $423] $449]. 25 

67 | $474] 5500| 5520] 5553} 5678] 5404] 26 

68 | 5631] 5655} 5685} 5712] $739] $767] 27 

, 69 | $795] $823] yorrf 5879] 59081 $9371 28 

[70 | $966] 5996] 6125] 6055] 6085} 6115} 30 

71 | 6146] 6177] 6208] 6239] 6271] 6303] 31 

72 | 6335] 6368] 6401] 6434] 6468] 6501] 33 

73 | 6535] 6570] 6605| 6640] 6675| 6718] 35 

74 |, 6747] 6733] 6810] 6857] 6895] 6933] 37 

75 | 6972} 701o| 7050] 7089] 7130] 7170] 40 

76 | 7211] 7253] 7295] 7333] 7381, 7424] 43 

77 | 7469] 7513} 7559] 7603] 7651] 7698] 46 

78 | 7746] 7795] 7844] 7894] 7944] 7996] 5o 

9 | $8048 8120 $154] $209] 8264] 8320] 55 

| o | 83771 $435] 8495] 8555] 83616] 8678] 62 

$1 | $742] $806] $872] $939] $5007] 9077] 68 

82 | 9148] 9221] 9295] 9371] 9449} 9528] 77 

83 | 9609} 9692] 97781 9865] 9954|1c046| 88 

C | 4 110141110238[1033$]10441110547}10656|165 

| 51r0770[10887|11007|11133|11263 [128 
6 {rr539[11686[11839]11999|12168 
, 7 [12521]12718[12927|13150{13388 
|. by I3926[14221}14550[14914[15321 
389 6245 $9252 17726] 18729] 201 F2 
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The Uſe of this Table is after this: 


Propoftion 113. 


Knowing the Latitudes of any two Placer, to 
find the Meridional Miles or Ainates be- 
tween them. 
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_ This Propoſiti tion hach chree Ciſes, 

Firſt, hen one Place ss under the e/£qui- 
meltial, and the other towards one of the ,Poles; 
Then the Meridional Minutes anſwerable co 
tharPlace which hath Laricude, / is to be rec- 
koned for the Meridional Difference of La- 
ticnde, or the Latitude inlarged, 
| Secondly, When both Places are townrds one 
of the, Poles; Then ſubſtraft che Meridional 
Minares anſwering tothe lefler Latitude, out 

of the Meridional Minntes belonging to che 
greater Latitude, the Remainer will be rhe 
| Meridional Minutes required. 

Thirdly, If one Place have North Lati- 

tude, and the other South 5 Add the Meridi- : 
onal Minutes belonging bb each Place-toge- | 
ther, and the Sum thereof is the Mezidional 
E 4; Mimutes required. 
- Having thus found out theſe Nezidional - | 
-- Minutes for any ewo- 
make ufc of them, 


« 61 
x A " LEY 


4 : , 
vo a : Fe. 
nx 

WE a 


TS: - 9 he by oY 


. Propoſition 114. 


By the Longitude and Latitade.of two Plages, 
to find the Rumb from the one tothe other.- 


| Firſt find the Meridional Minutes between, k 

| - the two Latitudes ; then, 6 YN 

A; the Meridionsl Minutes contained between 4 

_ the two Placer, -4 
To their true Difference of Longitude in Mi- 

nates ; | 

LP * the Radinu, | 

To the pang / yg me the 5 ag leading from the, 


lace to the other 


" Prapolition It s 


By the Fg of Latitude, and the Kekub 
you have Lg wpon, to fo the Difference: 
of Longitude 


Firſt find the Meridional Minutes belodle- 
ing to the Difference of Lacirudez chen, 
As the Radimg, 
To the Tangent of the Rumb : 

Sos the Meridional Minnies of Latitude, 
| To the true Minmtes ofs Longitude, which you 

| may divide by 60, and fotutn into Degrees. 
; Theſe are the two chief Propofitions 
wherein chis Table is uſcfal, viz. To _ 
R che 
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- is Sill by Merea I” oy 2 2 ; 
- the true Rumb and Diſtance between any 
two Places, which in ſmall Diſtances may be 
erformed by the Rules of Plain Sailing, as 
bofore ſhewed ; eſpecially if you make uſe 
of Prop. 112. for the finding '6f the Longi- ) 
tude, which is ſomewhat more readily per- + 
formed thereby, in caſting up your Dead 
Reckoning every day or tw6.''' Indeed this' * 
Table is only neceſſary to find'the Rumb and 
Diftance and Longicude of ' Places far di- 
Nant ; bat the To7, 108, and 109 Propofi- 
tions, which muſt be uſed in this manner of 
Sailing, and alſo are the. moſt neceſſary for” 
the keeping of an Account , miſt always be 
- wrought by the true Difference of Laticude, 
and nor by the Meridional Table. 

I might make many various Queſtions 
and Examples.out of theſe Rules.; but cheſe 
are.as many ,as are: of neceſſary and ordi- 

Y uſe, and by which all others may -be 


nar 
per ormed. 


' + RSS \ ih of . 
f * . - A , bv F S--4 's: 
. , i » ” b 4 
JEST ati + 6 *-. 5 hay CIESTS, 4 oy : 41.0 + t 
_— PT j- ws. $44 > +4 > 5-4 es CTS.þ $i as bh 
6 SE vY TETRIS « - Wo af aL 
; bs 4 As 


/ ITS HIKE - $35 <a Pg, pm ” Kd: Wh» 
> ate. Ct SEX > © WY-S:.7> + LR OS i "*, 4 p er NR 
_ I rs. I EF 
. do £ 
4 / 33 os al Fa { | - 
: "FF © 
6 : þ | 
* a : ” 4 * . 4 4 4 = 


x ” UA ry 


- . P x 
- | £& i 
- 


— — Rl 


of Circalar Sailing," or Sailing by the 
Arch of & Great Circle. - 


His thotgh in ſome ſenſe if is the moſt 
T exat way .of Sailing,  ſhewing che 
neereſt way and diſtance berween any two 
Places 5 yer it is very difficult, and withal of 
little uſe. For Seamen'do ſeldom keep their 
Courſe neer this Arch, but-ate either drawg 
alide from ir by ſome conveniences of Winds 
and Screams, as in failing to the Peft-Indies, 
they hale away more co the Southward z or ].. 
el(c they are forced from this Courſe by croſs 
Winds, or interpofition of ſome Head-lands 
or Iſlands : So thar their beſt way is to keep 
their Account by the former Rules, Only 
having skill herein, they may ſee that it is 
many times the neerer way to leave the 
Rumb, and to ſail more Northerly, as in 
ſailing home from che Feſt-Indies ; which 
makes thoſe that keep nor a true Account by 
the former Rules, but reckon alcogecher by 
the Plain Chart, to be at the Lands-end ma- 
ny Leagues before their Account. Alſo in a 
Parallel Courſe, as from the Lands-end to 
New-found-land, you may ſce how you may 
advantage your m_ by railing and depreſ- 
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fing the Pole 1e or 12 Degrees, which will 


be a great help for the keeping your Ac- 
_ and yer go a neecrer way than if you 
Goal fail oa "che. Parallel of Eaſt and 


But becauſe this may be more readily and 
goaly pate by Geometry, I ſhall re- 
you for this tomy Geometrical Seaman, 
one eee inlarged, and made more pra- 
ical, for the ready keeping of your Ac- 


| count by Latitude and Longitude, by new 
or 


Tables for that purpoſe, 
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MEASURING | 
. SURVEYING. 
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Propoſition I16, 


To meaſure a Board being a long Square. 


Firſt meaſure the breadth of the Board'in 
Inches, Then, | 
eA's 12 Inches or one Foot in breadth, 

To 12 Inches or ene Foct in length: 
Ss the Inches of the breadth, 
T6 the Inches of the length for one Foot. 

Work by.che backward Rule. 

£512, tol3: So6, to 24. 

Or elſe divide 144, the Inches in 2 Foor 
of Board, by the Inches of the breadth of 
the Board, | 
So 144 divided by 8 Inches, ſhews 13 Inches 

wake a Foot. © 


Wn” 144 divided by 9 yields 16 Inches in 4 - 
- 00g. | 


” 


4 * 
oP a + ma "Yb *: 
4 CI Pp 


s LY : w— 
And 144 divided p I 8 v4 8 aches in 4 
Fooe. 

So-by- opening; the Compaſſes. co. this di- 
ſtance, aid curning them all along to the end 
of the Board, you may know how many 
Feet ic 151n lengch, 


eAnither. WAY. 


Let your Ruler be divided into Feet, and 
Decimals of Feet inſtead of Inches; and 
meaſare the lengch and breadth of rhe Board 
therewith, and multiply che one by the 
other. 

Example. # } rp Foot 17 parts 
kroad, "and 16 Foot 332 parts long, it contains 
19 Foot and atenth part of 4a Foot "almoſt, viz. 


19.0944«" IDS 
Propaſieidn #27 - 


In Titing Workmen reckon by che Square, 
whieh is 10 Fogr aa Ways. LPnraming.! 100 
FI ;.: 4 be 
\of it « Roof 16 Find 25 laws pad, how 
Ip much thereof makes a Square? © * 

Divide 100 by 16. 25, the Produd will 
: be:6,254. ;2chat 15, 6 Peer 154 parts. 


Propoſition 
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Propoſition 18, '<; 


A Barn hath therbreadth of the Roof 15 Food 
25 parts, and'th: length of the! Barn is 
47 Foot, How many Squares of Tiling hath 
it? F| 


Donble che lengch (chat you may count 
both Sides of rhe Root ) it makes 94 Feet; 
which mulciplied by 16.25, yields 1527.53 
which divided by 100, yield 15 Squares 27 
Feet and an half over, which isa liccle above 
a quarter of a Squarc. | 


Propoſition 129%. / 


In Paving men reckon by the Yard Square; 
ſo cach Yard hath g ſquare Feet. | 


A certain Court or Yard bath 17 Feet 35 parts 
in breadth, and 30 Foot 5 parts in length; 
- How many Square Tard:s doth it contain? 


Malciply 17.35 by 30,5, the Produ@ will 
be 529-175; which divided by 9, -che Qao- 
tient will be 58.797, ſomewhat above 58 
Yards 3.quartexs. | 


Propoſition 
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the Perpendicular 40 tc 
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Propoſition 120. | 
In meaſuring of Land, a Perch or Pole is 
.36 Feet and an half,and four Poles in breadth 
and 46 in length make an Acre; ſo that an 
Acre is 160 Poles. | 

Now to meaſure a ſquare piece of Land, 


' multiply one of the Sides by rhe other Side 


joyning to it, and divide rhe Sum by 160. 

A piece of Land being 40 Poles one way, and 
20 Poles another way, theſe multiplied make 
Se0 Poles ; which divided by 160, fhews 
5 Acres for the Contents. Or elſe, | 

As 160, to the one Side 4 Poles : 

So-the other Side 20 Poles, to the (ontent in 

Acres, 5 Acres. 


Propofition 121, | 
To meaſure a Triangular piece of Land. 


Meaſure the longeſt Side of che Triangle; 
and the Perpendicular from che Angle oppo- 
ſed to that long Side, and then malciply the 
half of che one by che whole of che other, 
2nd divide by 160 | 

Let the Side be 60, the Perpendicular 40 ; 
60 mwltiplied by 20,07 40 by 30,makes 1200, 
which divided by 160, yeields J Acres and an 
half for the Contents. 

Or elſe you may multip 


he Side 60 and - 
her , they make 
| . 2400; 
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. Acre, it yields the ſame Content. = 2 
As 320, t0 60: So 40, to 739, ia 


rs 


| ' Propofiri rrjon 121, | 
To meaſure. aTrapezia, or a double Irie. 


Multply both the Perpendicalars by. half * 
the Diagonal Line, which 15 the com o% 
Baſe of both the Triangles, and "re by wi 
160. ON. 

Thus te the Diagonal-line be 40, 4 of - 3 
the Perpendiqulars 1 5, the other 8 ; theſe two 
added together -maake 23," which multiplied 
by half the Diegonal-ling 20 , make | 
which divided by 1 60, makes 2 Acres, 3 ws, 
20 Poles. Or elſe, ; 

As 320, to the Suns of the two Perpindicn: 

lars 23: 

R So the length of the Diagonal line 4% to. the 
Content, 


\ 


Propoſition 123. "I 

.To K-41t a Circular piece of Land. ; c 

Ph all the Diameter by half the 3 

ca Elie, and divide the Produdt'by 
160. .* 


- : ke Diameter of the Circle 140 
"I * fe as. 
F.- bY 0+». Fe Yom Os 
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v1 he EIN 440 vs ; 4 4 
bs ha If » theſe two, Leing 220 and 70, awlti.” . 
oY. plied together, produce 15400 Poles; which 
divided by 160, Jitld 96 Acres and a quarter. 

Or elſe, mulciply the Diameter being x40 
init (elf, it makes 19600; which divided 
by 203:7 (whoſe Logarithine i 15 2,308g51) 
makes 96 Acres 22 parts, . 


Fs 


ling 


The Log. of 140 | '2,746128 
..:Donbled makes _ | 4,292256 
* Subſtr. 203.7, Log. 2,308991 
wy” 96. 22... 11983465 
Sf, ng > . Propoſition 124. \. 
"Fo meaſure an Oval picce of Ground, 
—_— dl 


Let the Oval_be 30 Poles one way, and 
40 Poles the other, Whar 1s che Content ? 

Multiply che length 4o by .che breadch 
J0,it makes.1 2095; which: divide by 203 7,1, 
i yields 5 Acres, 3 Roods, 23 Perches. 


Propoſition 125» 


WE” - By this Niimbtr 207 7. you hay alſo 
F,, Jindthe Acres contained in any half Circle,or 
"= quarter, or ſixth. part; or any ſach SeRion-of 
a Circle,mulciplying the Semidiameter by the 
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Propoſition 126... .\\.. . 
To meaſure \Brick-work. "| . ; | 


Brick-work is uſually meaſured by the 7 
Rod or Pole, each Rod containing I6 Feot 
and an half; and a Brick-wall of one Brick * 
and an halt thick being 6ne Rod ſquare, is 
accounted for a Rod of Brick-work-:; and 
4500 Bricks will make ſuch a Rodof Work. 

Now theſe Walls or Sides of Houſes muſt 
be firſt meaſured according to their form in 
length and breadth, according to Art, thete- k 
by to find out how many Rods they conitam 53 a3 

.and becauſe a Rod is ſuch a long meaſare, it i 
will do beſt; as in-mzaſuring of Land, to Ui= 3 
vide the Rod into 10 parts, and ſo-cactt of 


them into 10lefſer parts, making in all 100 
parts, or tooo if you willz and tha$Smea- 4 
' furing the length and breadeh (or rather the 2 
height) of any Wall, and multiplying them b. 


togerher, you ſhall have the Content' in 
Rods, and 100 or 100 parts of a Rod: . 
Example. Let a Wall abont an Orihard or 


Garden be 60 Rods in length, and half a Rod E 
high, that is 50 parts of the Rod high, How 2 
many Rods doth it contain? : h; 


- The length, Rods .-.,0 a: 

Anltiplied by the breadth, Rods 00 5O 

Yields Rody + zo oo. = 
' rp | Again, £4 
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6 Again, The Wall of an Houſe being | 
S-*7 1 | W - | 


three Reds high, 
And 12 Rods in compaſt, + | 12 ©0O 
CHultiphied makes Rods 36. oo | 


_ But. now all Walls are not of this thick- 

neſsz; ſome are two Bricks, ſome three : To 

reduce Rods of ſuch thickneſs to Rods of 

ordinary Work of. one Brick and an half 

thick, work thus, 

As the thickneſs of an ordinary Rid of Þ 

. Wark reckoned in half Bricks, which $ 3 
Js x | 

- + To the thickneſs of any other Wall in 
half Bricks ;. viz. two Bricks and 
.an half, which makes 5, or any other 
thickne ſr, : 

So the number of Rods of the Content 
found by meaſure, 

To the Rods which it will yield of ordi ; 
nary Work of a Brick and an half $20 

- thick. 

Or for your more plain and ready uſe rake 


this Table, 
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E]A Table to reduce a Brick-wall. of any 
D| thickneſs co the Content of Ordinary 
| Work, which is a Brick and an half 
Q T he thickneſs of the Wall, Bricks. 
2 1:1 1% | 3 | 23 | 3 | 33-1 4 
| 2] The Content thereof reduced 3nto Kods and parte. 
AFMIESIFESCESRIIIMISEIIFE 
BHEHEREHEHRHS 
I o 67 I oo| I 33 x 67] 2 co| 2 [33 2 67 
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3] 2 00] 3 00| 4 co| F oo| 6 09] 709] 8 oo 
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Propoſition 12 7. \ 
L * To meaſure a picce of Timber exaltly ſquare. 


The uſual way is to have a Line upon their 
Ruler, to ſhew how many Inches make a 
Foot for any Scaare.. Bar it is as good a 
ways, or betrer (efpecially if you caſt it up 
with your Pen) to *'know how much one 
Foot lengrh'of any Square will yield in pro- 
portion to a Foot of Timber, which is to 
contain 1728 Cubick Inches z which you 
may doby this Rule, 

If the Square of 12 Inches, which « 144 
for every Foot length yield one Foot of dr won 

Timber, or parts : 
What ſhall any other Square, as the p 

. Square of 6, which « C 3 
The Anſwer will be 0,250 
'" Now multiply this by the number of Feer 
in lengch, and it yields the Content of the 
piece of Timber 1n, Feet and parts.. As if 
this piece of Timber 6 Inches Square, were 10 
Foot long, it would contain 2 Foot 500 parts, 
or 4n half. 

And chus you may draw out a Table for 
your more ready nſec, as you may ſee in my 
Parchaſers Pattern, © ; 
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Propoſicion I 28. l 


To meaſare any kind of Timber, theugh it be: 
not ſquare, bet ef any form , 4s three- | 
ſquare, four (quare, many [qu.re, round, 
or of any other faſhion ; provided it be' 

- ftraight and equal all 1ong. ; "OY 


Caſt up rhe Snyerficial Content | ae the 
end thereof, and find how many<Inches 1c 
contains by the Geometrical Propofitzons be- 
fore-goin>, for the firfding the Content of 
che: Triangle , long- Square , many-Squareg 
round Circle, &c. and then work as before 
in the laſt, | 
As 144, the Inches of the Superficial Content 

of the end or Side of a © nbick Foot, 
To a Cubick Foot, containing Tooo parts: - | 
So' the Sap:rficial Content' of the end of -any 

piece of Timer, let it be 100, 200, 300 

Ixches, « f © - | 
To the Solid Centent of one Foot length thereof. 

So you ſhall find for 100 Inches Contens, 
0,694 patts ; for 2c0 Inches, the double 
thereof, 1,389 ; for 300, 2,083, thar is, 
2 Foor 683 par.s ; which you may eaſily 
make into ſuch a Table as this for your ule. 
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a Table ſhewing the Solid Content - of 
one'Foor length of any piece of Timber, 
according to the Superficial Content at 

the end thereof. 
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PE F APY, 14); far TE a el hint Timber; 
pcs u ſe chexe is ſo much abnſe in the mea- 
furing of and Timber, T hall ſhew you 
ſomewhat -@ moxe-plain & ready way for meas 
furing of tound Timber, which 18 only chu, 
* Takeche con of; thereof with a ftring,and 
then meaſuring the ſtring by your Ruler, ſee 
how-many Inches the Tree i$1n Compals,and 
then-find choſe Inches in cheſTable, 3nd there 
you ſhall ſee how many Techs and parts of 
thac Tree will make a Foor of Timber, which 
gakeour withyour Compaſſes, add turn them 
over-from ons end to'theorhier of the Tree, 
the feycral ſpacts will (hewhow1 maapy Feer 'of 
heh is in thac Tree. * -;; |! 
. Thus let the compaſs of 4 Tree be 60 Inches ; ; 


29» {hall find” Ich Table againſt 60 Tnch.com- 


paſezthat 6 Inch.03 par of an Inch, divided into 
x06 parts, Makes 4 Foot of 7) Timber ; . fo v that if 
"the þ pre 9 Timber be 12 Foot long, there 6 
of Timber wth ; for 12 Feet 

cond. I he rd es ware thin 24 Foot. | 
7: If the © Te exceed che compgls of 106 Inc. 
: Twhich: 1 is 


| greateft mambes an che Job) 
?thep take half che compals,and find 
ader.in the T7 longipg ereunto, and di di- 
rhide4 3 \chac wil take ja; he pat thac 
'*nuMbher 3 | Fv res wilf | 
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[© Table Jhewing how many Inches an 
|. lengch make a Foot of Timber , of any 
| Tree or round piece of Timber whole 


| Compaſs, is known. 


| - [Comp [1nch. par.| | Comp.|Inc. par.| | Comp | Inc. par, 
"# | as ben is} 4 41112 '92 | 71] 4 31 
-- 11179 46 42112 31 724 4 © 
21159 0 43111 74 73] 4 08 
t2s ag] | 44]! 3 | 74] 3 97 
Ir1o. 79] | 451107214 75} 3 86 

1 94 31 46jro 26], 76] 3 76 

ea $2111 47] 9 83], | 2 77] 3 66 

75 14] [848] 9 4:] |S 78] 3 57 
67., 02] | 49] 9 ca[ | 79] 3 48 

"© 15 | = 50! 8 691 ]Y tol 3 39 

$4 29] [£51] 8 35þ [= 81] 3. 37 

49 23] [&52] 8 oz] | > $2] 3. 23 

j 44 . 86|-jO 53] 7 73] Þ, 83] 3 75 

49 go] [$54] 7 42] 1&*84] 3 08 

37 690 1, 551 7 180 1 g5l 3.07 

34 74] | ©56] 6 932]-['S 86] 2 94 

32 "12\ |>>57] 6+ 684 {> 87] 2.87 

' 39 '79 5s 6 45] | a. $8] 2 $0 

27 70.159] 6 24] |E 89] 2 74 

25 $2 60] 6 03] ]O go] 2 868 

24 13] |&61| 5 84] [S 91] 262 

T1] 22 60] jS 62] 5 65]-jt> g2f 2 57 
"21 [:3L]'4 63] $ a 4:; 93] 2,51 
119:+9%},4 64] 5 39, 2, 46 

28, 781} , 651 5 141. 3 41 

17 74] | 661 4 vff- | 2-36 

' 116 7611 67] 4-84] I : 2 3: 
5 186Þ1- 68] 4+ 79]þÞt -$4-:1-26 
1150 04]'þ 69} 4. $6}. þ» A 22 

14 28] }© 70] 4 43 2 uf 
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Propoſition 130." | 
To meaſure tapering Timber. 


Many times Timber is leſſer at one end than _ 
che ocher, and moſt Trees or round Timber is; 
ſo.: Now the common way to meaſure ſuch 4. 
piece of Timber, is to. meaſure ic by the ſquare © 
or compaſs raken in che middle thereof yz bur. 
that gives the quantity a good deal too little ; - 
| and the more tapering it 1s, ſo much the 
worlſe. gm” 

Theſe pieces of tapering Timber are eicher; 
partsof Cones or Pyramides. Now. the way. 
ro meaſure a whole Cone or Pyramids is as in: 
Prop. 5 3, 54. to multiply che ſuperficial Cons. 
tenc of the Baſe by a third part of che lengrh,, 
And: the beſt and plaineſt way. ta meaſure, 
theſe Sections, will be, as you may (ec in, my. 
Purchaſers Pattern, firſt to find A tenzch of 
che whole Pyramide or Cone, and fo to find 
ghe content thereof ; then by the ſuperficial 
Conrent at the lefſer end , and the length 
which belongs to that part, find che Contene 
thereof, - as if it were a Cone 
ie (elf, Laſtly, Subſtra& che Concenr of chis 
leſſer top-part from the Content of the whole, 
the Remainer muſt needs be che Content of 
ad<cÞigger bocrom-parr, which you were co 
mceatare, | 
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Now to find - KS th o 
| Cone or of arcs 

' Meaſure the Sides or "ado of the 


which i is cnt off. off, F 


ewo'ends, aud obſerve how much they differ 


from cach other in breadth. | Then, 


Ar the Difference of the breadth of the two Ends, L 


To the length between them : 
So the bread;h of the greater tnd, 
To the whole length of the Cont'or Pyr andide. 


Or if this may ſeem difficult and cedions, 


you. may parf your piece of Timber as it 

wete into: ſcycral parts, 16 or 5 Foot long, 

þ ſo meſure each part according to irs 
re endl compals in the Fong and then 

7 all rogerher, 

neer; and'you will find muchdifference be- 

tween this, and meaſuririg the: whole phece 


at once Por, the, middlc, 


the top-part of the 


This will ' come very 
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GAUGING 


Here is not -rmach diwenc been 
Gauging and Meaſuring other Salids + 
only they are meaſured by Feer'and Parts, 
theſe Vellels by Gallons, Quarts, and Pines. 
| There are two things herein chiefly nece(- 
ary , yet. both concroverted.. Firſt, Theſe 
Vellcls being for che moſt part of irregular 
forms, how 'to reduce chem t, a regular 
Proportion.. ' Secondly , To find the | cxue 
quancity of the Gallon in Cubick Inches, *, 
parts of a Foor. 

For the firſt of rheſe, one of, the beſt ways 
isthat of Mr, Owghtred's. Meaſure the Dir, 
amererof the Cask both at the Bung and at 
che Head, and by their Diamieters find out 
the Azea of their Circles, . Then take two 
thirds of the Area at the Bung , and, one, 
thikd of 9, Arcaat the Head, and add them, - 

5 ru ir 7 W woe the mean _ Ay che 


Veſlel. - Laſt you mulcip 
Arca Ars by the roy kl of che V dy 


IK Ai Inch thy 
tains; w 5 anY ;you. vide by the 
of Hh Inches in dro i it A ke. 
> 1 7 1995 4, | 1 7 you. : FIT Pp 


Fe 'r aft ; . 
$ you | many Gallons the Cask will hold. 
E. Example. Suppoſe a Wine C ak, having the 
W Diameter at the Head 18 Inches , and the 
Dian:ter at the  Bung 132" Tnbbes , = the, 
length 401nches, What the Conte? T_ 
«of the gAvea at the Head 5; $4,323 
if the Ares of the Bung.are * 536,166 


which divided by the ſolid Inch?s In one Gallon 
* Wine, which are 231 Irch:s , yields: for 
he. Content 407 Gallsens 530 parts, that «, 
what above haff 4 Gallon. 
'Buc, now here 1s the ſecond dificulry ty 
reſolve how many folid Inthes are in a Gal- 


los, 

NY sfor che Wine Gallon, it hath been FE) 
F ti ti is commonly received, that'a Wine Gal- 
© Honcontainsa3r Cubick Inches: yer Dr. Wy- 
bard pleads thar.it is ſomewhat lefs, viz. 224- 
or 225 at moſt. . But' this difference iswort ſo 

much as others" make it in the Ale Gallon; 

for though moſt' old.Ga and che a, 
*% fer make the Ale Gallon to' the Wine Gal- 

3 nas4 to 5 ; fo tharthe Wine Gallon be. 

= ing 23 Taches, the' Ale Gallon is 288 In- 

 ches2-: yet fince the Exciſe it is vg 
by cher bi it 282 Cubick' Inchis, , 4 
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The Sum of theſe two — 620,989 .- 
. HAeltiplied by the length © © 40 
Makes ſolid Inches 24339, 560 


| ated, Aon. che + of the I 

Area at the, Head, "and. 5 of the Area at the "2 
Bung, of any Cask ready caſt up.in Gallouas _ ? 
and 1000 _ of Wine-meaſure ; : ſo thae , 
meaſuring t zameter of any Cask at the 
Head, and at © the Bung, and adding theſe + 
rwo Numbers together, » and .malc; plying 
cheir Sum by the length of the Cask, you 
wuty find the Content thereof'1 "n - Wine Gal- 
Ons. | 

Exam ple. S poſe the Diaugbs, | | 
At the Head to be 18 Inches | 
Alt the Bung to be 31 Inches 


The Suns of "bbs | "4M 
Multiplitd by t hog by Inebti ; 
Makes + very neer as , <2 


that 44, 107 Gallon bot parts of 4 Gallon'; 
| that is, alittle dow hf f Wa | 
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\, You may iolarge chig Table to parts of Inches,and 
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A Table for the Gauging of Wine on 
which are nor full, 
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2171 


2495 
2481|25 
2556 


OCOo 
295 
472 
602 
730 
830 
935 
038 
138 
235 
339 
420 


FO2 
$96 
681 
764] 

84621 
928 


13 
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091 


242] 
328 


2630 
2703 
2775 
2847 
2918 
2986 
3056 
3123 
3189 
3255 
$321 
3387 
345F 
3517 
3582 
3647 
3712 
3777 
3542 
3906 


4024 
4-87 
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27 
25 


29 


34] 


4535, 


433- 
4400 
4462 
4542 


4646 
4706 
4766 
43:6 
4885 
4943 
FOCO 
$057 
FLIF 
$174 
$234 
52.94 
5354 
5415 
5476 
$535] 
5600 


5662150 


$724 
578751 


5850 


$913 
5976 
6040 
6094 
6153 
6223 
6288 
6353 
641+ 
648? 
6548 
6613 
6679 
oo 


6311 
6377] 
6944 
7012 
7032 
7153 
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53 
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7225 
1297 
7370 
7444 
7519 
7595 
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7758 
7329 


7929 
7990 


$072 
$154 
8236 
$319 
$404 
$491 
8580 
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3765 
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9280 
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9705 
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The Uſe of this Table is thus.. + 
Firſt meaſure the Diameters of the Cask 
at the Head and Bang, and fo find the Con- 
tenr of the whole Cask. Then meaſure how 
many Inches deep the Liquor is which is in 
- ask.,, and then work by. che Rule of 
Proportion; — 

Example. Let the Cark be as before 32 In- 
thes at the Bung, and the Liquar 24 Inches 
vE the Divameter at the Bung in Inches 32 

othe depth of the Liquor in Inches 24 
So'the Radins of the T able ' © .-1G000 
To the part proportional 7500 
Fing het Number 7500 in the Table,and 
« anſwers very, neer to 50 Gallons* three 


' Then work again thus, omirting theſmal- 
ler Fractions, which are of lictle concernment. 
D 50 « $22 j- Gal. par. 
wo  eAsr the Gallons of the Radin 63 0©0 
Be Tothe proportional Gallons found $0. 75 
F - SotheContent of thewholeCach' | 107 | 50 
EZ *. - To the Content of the Liquor being 26 6 
i 24 Inches deep. | & 
that is, ſoumemhas abyve 86. Gallons and an 
half. ; 1 
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PA he en r 
or Beer, Cask in Ale or Beer h- Ka 
Galen. "> +14 


The Loddon c oper Seamtlings, bf þe 


"Yo k 
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The Diameter at the Head © I , Taches 9p 
The Diameter 7 at the ap. & 13 Inches © 
yr [Te _— S. | Md Inches 4 Pat 


For che Beer Barrel. a1 


For che Kilderkin. 7 0 1h 


- The Diameter ut the Head 16 Inches 1. Yr 
The Dlamerts the Bung: 18 Incher'6 - 
en + hag :; 0B 2.dyobuethy | 


che: Barrel to! be 2 har oe G 
and che Kilderkin a ory and an _ > 
Gwent T QaY 2; q 

6 As 23 dr your;d offs 
Sg any ine of Winx Gallons; delved | 
-iuf © Wt Sack is Beer or: Alt: Gallons. 
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But upon later Experiments, it hath been | * 
reſolved on by the Committee” of Exciſe, 
that in che_ meaſuring of the Brewers Tans 
and Veſſels, *the Ale Galfon' ſhould contain 
but 282 Cubick Inches. - 

Now for the meaſuwng of thoſe Tans, 
whether they be ſquare or /[Ronnd , or of 
_ form ſoever they * are, you muſt do 
thus. x 

Firſt, yon muſt find che Content of ſuch 
Funs in ſold 6r Ciibick Inches, by-che for- 
mer Rules of Mcaſuring ſuch Bodies; which 
dividine'by 282, che Inches in one Gallon, 
ſhews the Concent in Gallons; and divi- 
ding the Gallons by 36 (the Gallons in one 
Barrel) ſhews the Concenr in Barrels, 
Yow may 'make this Work more ſhort 
and eafie., if you provide Table, which 
ſhall ſhew you how to reduce the Foor-mea- 
fare of any 'Superficial Form into Barrels 
and Parts ;' So meaſuring; the. Superficial 
Contear of the top or bottom of any Veſ- 
fel; according to the Rules of Art, you 
ſhall haveirhe- Content in Barrels and Parts 
for one' Inch deep ; which being multiplied 
by the depth of the Veſſel, or the depth of 
the Liquor therein , ſhews the Content or 
Quanriry of che ſaid Veſſel or Liquor. 

There are rwo ſuch Tables for this pur- 
pole , the one for ſquare Tans , che __- 
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Veſlels, in my Purchaſers Pa 
tern 3 which, chough ſhort, may eaſily be 
inlarged for ſuch as have need of them. * 
- I ſhall here give you another ſhore Table, 
which ſhall be more general for all Forms, © ' 4 
ſhewing the Concent in Barrels and Parrs "of 
for any aumber of Feer of Superficial Mca- 
ſare One Inch deep. | | 
Note, One Foot ſquare is neer half a 
Gallon ;; for there is 144 Inches in a Foot, 
which doubled makes 288 , which thould 
be the Content of the Alc Gallon, though 
here ic is a little leſſened co 282 Inches. 


IN Table to TOES Supetficial Fecal 
«+ * into Barrels and $0000 'parts. 
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0.0142 
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0.0426 


0.0851] 
0.0993 
O.I1 \5 
0.1277 
0.1418 
0.1560 
0.1703 
0.1844 
0.196 
9.2128 
0.3269 
0.2411 
0.3553 
0.2695 
0.2837 
0.2978 
0.3120] 
0.3262 
24|0. 3404 
2510.35 46 
26|0.3685 
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2710.33830 


. (2810-3972 


0.6567} 
0.07094 


2910.4114 
30[9.4255 


[3119-4397 


3210-45 38 
331 2.4680 


3419:4322 
3510,4964 


3619.5106 


197 0.5248 


38[0.5390 
3910-5532 
4010+5674 
4} o-SII5 
42[0.5956 
43|0.6095 
441.6140 
45 [5.6352 
4610.6524 
47 [9.6666 


410.6308 


43j0.6950 
$210.72992 


51 0.7234 


219.7376 
F3j0.7518 
$4[0.7660 


| 


55 WP 


6910 
bk 


56 
$7 
58 
'9 


0.7344 
2.8086 
0.8228 
pag 
o.8510 
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61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


72 
73 
74 
75 
76 
77 
78 
79 
%g 
$1 
$2 
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0.8652 
0.8794 
0:8935 
0.9076 
0.9218 
52,9360 
0.9502 
0.9644 
0.9786 
0.9929 
«0069 
I,o21H1 


1.0353 


t.0778 


1.0920} 


I.1062 
1.1204 
1.1347 
1.1488 


Ry 


1.0455| 
[,0637|t 


—_ 


O— 


F 


co 
w 
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. Je J7H 
1.1914 
I.105 | 
1.2197 
1.2338} 
1.2480 
L{2FAY 
Y.2765 
1.2906 
1,304? 
1.3190 
I.333% 
I.3474 
I.3615 
1.3756] - 
1,3900 
I.4043; 
I.4184 
2.8368 
44-2552 
F.6736 
7.292 
8.5104 
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Propoſition hls 6s phirl2 Nas 
ToGuange a Ship, and caſt up how many Twns 


her Burden ts, 


Meaſure the length of her Keel, the breadchi 
at the Mid-ſhip Beam, and che depth of che 
Hold, and multiply theſe three one by the 
ocher., and divide the Produdt thereof by 
ice: So you ſhall ind how many Tuns her 
Burden is, +4 , $: 8 
Example. Suppoſe 4 Ship", having "the 
lenggh of her Keel 50 Feot, and the breadth 
at the Mid-ſhip Beam 20, the” dipth 'in the 
Hold 1Q Foot ;, How many T uns with. the Ship 
carry?” , I 4 

HMultiply 50 by 20, st makes 1000 ; arid 
that multiplied by to, makes 100co; which 
divided. by 100, cutting «ff the two laſt, Fi 
gures,, ſhews the Ships Iyrden to be 100 Tunf, 

But chis reckomng 1s only tor the Kings 
Ships.'..- 7 | a cki.7 ."H 

Bue for Merchanes Ships, whogive noal- 7 
lowance for Ordnance, Maſts, Sails; Gees "I 
Anchors, which axe all a Barden, .buc-no 


Tunnage, you muſt divide your Product by 


- 


be 105 Tugs ;; parts. |. 6 
But chis way of reckoning the Tu 
Shipss- chovgh ir may come near in 
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Ships, - yet it may miſs much in others; for 


all Ships are not builr of che ſame faſhion : 
therefore ic is che beſt and crucſt way to caſt 
ap the Concent of the Ship more exaQly ac- 
cording to the Rules of Arr, with reſpe& 
had co the Mold and ſhape of che Ship, and 
ſo ro find how many Cubick Feet the Ship 
doch contain; and every Cubick Foor of 
Woarter, according to ſome, weighs 55 pound 
' Averdupeis : But Dr. wybard finds eyery 
Cubick Foot of Water to weigh 63 pound ' 
588 parts. Now every Tun being 20 Han- 
dred weight, and every 100 weight 112 
pound , which make 2240 pound, divide 
this by 62 pound 588 parts, it makes 35 
Foor 79 parts: So that about 36 Cubick 
Feer make a Tun weight. 

Bur here take notice, If you thus meaſure 
a Ship within, you ſhall find the Content or 
Burden the Ship will hold or cake in. If 
you meaſure the Ship on the out-ſfide rocher 
Light-mark , as ſhe ſwims being unladen, 
| you ſhall have che weight or content of the 
empty Ship; and it you meaſure from chis 
8 ſons co her full draught of Water be- 


ing laden, that will be the true Barden or 
Tunnage of the Ship. 


Propoſition 


Soto MEE 48 


Propofition 132. 

K nowing the Meaſures of 4 Ship of one Bury- 
den, te mike another Ship of the [ame 
Mold, width ſhall be donble, or treble, or 
in any proportion, more or leſs, to the ſaid 
Ship. 


| Mulciply, the Meaſures of the length, 
breadth, and depth of the Ship Cubically, 
and then double or treble the Cube, and 
exrraQ the Cube Root ther=of. | 

Example. The Keel of the foreſaid Ship 
being 50 Foot , and her Butden being 109 
Twns, to make another Ship like her of 200 
Tuwns Burden. 

'The Cube of 50 is 125000, which donbled 
wakes 250000,the Log. whereof is 5,397940 
the third part whereof is 1,799313, hich” 
is the Log. of 63.00, which is the Cube root 
of the length of the Keel required, viz. 63 Foot, 
The like you muſt do tor the breadth and 
depth 3 which you may thus work by the 
Logarithmes with much eaſe and readineſs. | 


One Ship 100 Twns, Log. 2,00000@ 
T he other 200 T wns, Log. 2,30 1030 
The Difference _  0,301039 
A third part thereof 0,100374J- 


Added to one Ships Keel 50 foot 1698970 
{eps the other Keel 7 —: (79951 | 
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GUNNERY: 
She Propoſition 133. 


The Names of the Principal CMembers of a 
Piece of Ordnance. 


He out-ſide round about the Piece, 1s 
called che: Superficies of her Metal ; 
the 'Subſtance or 'whole maſs of Metal, the 
Body ; the hojlowneſs or Concave. Cylinder, 


- the Bere or Sowule s ſo much of her Bore as 


containeth the Powder and Shot,is the Cham. 
ber or Charged Cylinder ; che Remainer, her 
Facent Cylinder 5; the Spindals or Ears are 
called che Trwnnions ; the Pummel at her 
Coyle, the Caſacalel Deck; the liccle Hole, 
thes. Toxch-hole ; all the Metal behind the 
Touch-hole, her Breech or Coyle ; the greateſt 
Ring ar her Touch-hole, her Baſe-ring z the 
next Ring above the Touch-hole, her Rein- 
fore t-ring ; the next to that, the Trannion- 
ring ;the Ring next the Month, her Mnzule- 
riugs the Ring berween- the Trunnionering 
and Muzzlc-ring, her Corwiſh-ring g all che 
Rings aud Circles abour che Muzzle, the 
Frieze; the whole lng, the'Chace. A 
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GENERAL TABLE 
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GUNNERY. 


SHEWING Nis 


The Length and Weight of fmodl | 


uſual Exg/iſh Ordnance, the Diameter 
of their Bore, the Diameter and Weg . 
of their Bullets, che Lengthand Breadth 
of their Ladles, and che Weight of 
Vomen to Chargechem, &c. 


T be © Names 0 
ces of Orduance 


& © 


"1.4 Baſe 

A Rabiner 
A Falconer 
AFalcon | 


Minion "_ J 
Saker leaf of 


Demiculy. leaft 


IDemiculy. ord. 


Culvering leaſt 
Culvering ord. | 
Culyerin.largeſt 
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the ſextral Pie-| 
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Minion orlinary, 
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rerdivery + | 
Saker o/d ſort g-” 


Demicul. old ſeri] 
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Demican. leaf 
Demican. or din, 
Demican. lrg. 
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| Propoſition 134- 


Of FI different Furtlficetions of moſt Piece 
of Ordnance. 


There are three Degrees uſed in Portifying 
each ſort. of Ordnance, both Cannons and 
Culverings. Firſt, ſuch as arc ordinazily 
fortified,” which are Called, Legitimate Pieces. 
Secondly, ſach whoſe Forcfication is/leflen- 
ed, which-are called Baſtard Pieces, Thisd- 
ly, Nouble forcificd Pieces, or Excraordingry 
' Pieces. | —- OE ESTIOGS 

This Fortification is reckoned by | the 
thickneſs of che Meral-at the Touch-hole,. ac 
the Trinnions, and ad the Muzzle; in pro- 
pabidiy to:the Diamerer of the Bore. > » 

The Cannons double fortified have full 
one Diamerex of their Bore in thickneſs-of 
Metal' at their Touch-hole, Ind 22 ac their 
Trunnions, and 7; at their. Mutzle! © The 
lefſened Cannons have ar their Touch-hole 
but 2 ox 3 'of the Diameter of their Bore'in . 
thicknels of Meral; and 3} ac their Trumni- 
ons, and £; at their Muzzle, The ordinary 
forcificd' Cannons have { at the Touch- hole 
£ ar the Trunnions, and Z at the 
All the' double fortified Cubverings, and Ml 
lefler Pieces of that kind, have oneDianuile 
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and 4 at the Tounch-hole, {5 at the Trunni- 
ons , and 2, at the Minzzle. And the ordi- 
nary forcified Culyerings are fortified eycry 
way as your double fortified Carinens'$; and 
che leſſened Culverings, as the ordinary Can- 
nons in all points, 210'Y 


Propofition I 3g. 


How much Powder is fit for proof , and what 
for. aftion, for any Piece of Ordnance, 


For Cannons # of the weight of their Iron 
Baller. for proef ; but for ſervice half the 
weight :of the Iron, Bulle. is enough, efpe- 
cially for Iron Ogdnance , which will | nor 
endure ſo much Powder as Braſs Guns by 
orice quartef. For Culverings, the whole 
weighe-of cheir Shot for- proof, and. for 
ation 2, For the Saker and Faulcon 4 of the 
weighr of cheir Shot 3 and for lefler Pieces 
the whole weight may be uſed in ſervice till 
they grow hot , -buc,-then you. mayr[abare 
with diſcretion. For proof of thele' leſſer 
Pieces you may take once and 4 of the weight 
of their Buller. Herein alſo. muſt be regard 
to the ſtrength and goodneſs of the Powder, 
which is'to brfordiuary Corn Power, 


*| 


at: Ba 897-113 | Propoſition 
ri ORE 


» ox 


Propoſition x36, 
To wake Ladles to load your Guns with, 
The Ladles are &o be fo, proportioned for 


every Gan, that rwo Ladle-falls of Powder 
may charge the Piece, which in general 
eerms is thus, 

The Breadth of all Ladles are to be ewo 
Diameters of the Shot, that ſo a third part 
of the Compaſs may be lefc open, for the 
Powder to fall freely our of the Ladle when 
you turn it the bottom upwards. The lengrh 
of the Ladtes muſt be ſomewhat different,ac- 
cording asthe Piece is fortified. 

For double fortified Cannons; the lengrh 
of the Ladle may be two Diamerers and an 
half of cheir thor, beſides ſo much as is ne- 
ceſfary to faſten it to the head of the Ladle- 
ftaff, which will require one Diameter more 
, of Plate ; but this 1s not reckoned to the 

length of the Ladle , becauſe it holds ns 
Powder. | 

Fer ordinary Cannons, the Ladle muſt 
not exceed two Diameters of their Shot in 
length. bt; 

For Culverings and Demiculyerings the 
Ladle may be three Diameters of their Shot, 
and chree and an half for leſſer S__ 
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Ladle. {4 
, Obſerve this for Fey Rule, Th 
Ladle 9 Balles in length. and two Ball 
breadch,, will hold che ju 

Iron Shor Powder. :;.: 
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olbity | Propauinh, ans. roy 15; 
To  eibory: 7 


"1 


Gan he | 1 


iis commnirne chat! the Bullrhe t 
whar leſs than the Bore of the Can i 
may. bay have' yent in che diſcha 
ſtick and break the Piece, Now 
2 Quarrer. oF an h le ol cn 
ſerve for 


mf book 1 Carrey <1 
acl; .> {71  Paopoition 638, . 


"5 knowing the weig ht of one Ballet, fo know 
' what any other Bullet will weigh. 


Ar is acommon Opinion, and Very near © 
he truch, as you may 'fee in Dr. 'Whbard's 
T altemetria, That a'Bullet of caſt Tron of 
four Inches Diameter weighs nine pounds 


. of Averd weights. 


Now if an big Bullet of 4 Inches Dia- 
meter weigh $9.1. ' what ſhall an Iron Bullet 
of 8 Tuches Diameter weigh? 

- All Ballets have a Cubical proportion one 
xo another. Now 'by plain Arichmetick, 
the Cube of 4 js 64, and che Cube of 8 is 
$13. | Therefore,” rh 

Ms 64, to'g1. Se 512, toqel. 

How to perforin it by Logarithmes, you 

WS the ninth Propoſition. 

the Bullets be of ſeveral Merals, you 
ow the' proportion whiich one Metal 
tp ariother, and fo makea ſecond Ope- 


rt Th in betiies rad and 
wuch as two to three © Now if you 
Yak what either of theſes Bullegs would 
is Lead 2 . -- + 
For che Bullet of 4 Inches Diameter, 
<A, ſo 3: $I Np n 
. For 


Of Ominery. 
W the Buller of '$ Inches Dilin 
Ar 2,10 3* $074 B40-1081. uy *g 
'-Fhe proportion berweey Iron and '$ 
C.- J co, 8: Bur this 4 of hart Marble'S any 
$ fir for 'Bullets:* And in' hoogng: 
 Hiele Bullets, yori need nor aſe ſo much Poe 
der 2s fot Iron Ballers." * | * CTIITOS 
"By che weight you may wo find the Dim: 
ameter of any Buller of Lead, Iron, or Scone,) 
or of any. other Metal whoſe proportion is 
known: 
The commonly received Pope: for 
are cheſe.” 
ad 2 Yo Iron as" 2 tv 3. DV RY % 
Lted'fi'to Braſt' as 241019. > wn 
- "Ti is t0 Stone 4s 4 to 1. 2 3; 44a; 
_ trons to Braſt 4s \T6t0 185 \ © 


* Irdos- #6 to Stone air 3 to 8. 

- The! "more exact Propertions 'vearen Me : 
tals are theſe, AL Y. ” 

OOH + Che ar Bullet qcertalnl ge 
On od of Fede Kee meh 
of any eſe Metal: ings [all 

« fl well: Nd have this. perth, 
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Now if you would know the bigneſs of the 
Bullet thet will weigh thus much , you yuay 
find by the former Rules, That as a Bullet of 
Iron which »iigh:.9 |. bath 4 Inches Diane- 
ter ; ſoa Bulletof Iron that weighs43 1. hath 
6 Inches }, Diameter; 'and that maſt. be the 
magnitude of the Bullet which being-caft of 
theſe ſeveral Metals will weigh, ag... afore- 

4id: 02 | 4 


- In ke manner yo. may find che, weight 
of any orher Solid Body, of diftcreng, Me+ 
tals, by cheſe Proportions," 7 

Example. If a Cannon-Royal. of _ Braſs 
weighs 8000 [- weigh, what Jl, 6 Cannon 
of Tron of the - ſaw%. length 6nd. thickneſs 
weigh? [63 W8 $047. 0415 find 
Ar 47.37 for the Breſe, Bugs .. 34675503 
To 42-10 for the Thom": 17 01 3g624 282 
Soths Braſs Cannons weight Boeo,: 33903099 
- 71$27372 
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inthe-Wacer ntity of thac 

43:4 nkngho:a ogy ye Gold loſech 

pe the Water, $ |, 68 parts in every Hundred 4 

that is above an 18ch. part: Braſs loſerh. 5 1; 

oO_ arts in 47 1, 37 parts; thar is, above an 
th paryz Iron loſerh 5 1. 68 parts in 421. 

po parts. ; thar is, above a.levench parc. 

Thus you, may give ſome gueſs how many 

Tuns may-weigh a Ship being ſunk, know- 

1g her- weight and lading before. 

' Once, again, : If you invert theſe Propor- 
tions:. Theu if you have a Solid Body of any 
of theſe Mgtels, and world. make anorhes 
of the ſangform and faſhion, which ſhould 
be of che ſame weight ; the Bigneſs or Mag: 
nicude thereof will have chele que" 


Water 7 wonee Braſs : 12356 
a5S ; 1,11..3641 | Silver. ., '. - 2944 
Tm i. .,.. 1438 ; Lead. o938 
tron; . 7240 | Qik ſtuer 0795 
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of the M morn wanton 4; 
ſpace ina tL:1ne'or Range* * 
Gd as it ptoceeds farchet ,, ks' the + 


- force of che Motion abacerh ,/* fo'the Bullet 


"Gnketh down' by degre&;.cill it grafeth u 

the eronnd; Now theſe -tw6 Motions po 
conſidered apart, or clfe joiriect rogechet ; 
but they are' both of cherh "fefnewhat the 
longer, according-as the Pieces (mounted 
higher from the Level to the Angle of 45 d& 
grees,, whichis'theourmoſt Random? nd if 
you "mount any Piece higher; the Random 
of the Buller' will' be ſhorcer and? ſhorter : 
So thar if you'could ſhoot: exaAty uprighe, 
the' Bullerwonld fall down gd he nlouth 
of = "Ry agar, bs 

The right Range 6 HE in 

diſcharged in a Level, f en pe to Mie —. 
tizon, is ſet down in'the'former Table; in 
which the inns 'ciceeds' nor 185 Paces, 
that is, 5 Foot" to' each Pace > Some reckon 
much more ; but then rhey count ordinary 
Steps or Paces of two Foot 2 3'5\ and Batteries 


| made with ſach Pieces are uſuall made at 


100 or 120 ſuch Paces, "at diſtance 


"ghey do the beſt Execution. 


The urmoſt Random likewiſe of an oo 
o the Ill find by tae ok 
e 
diſtarce of 


LESS 


ren times tlie t , 


and 
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_— KE, I hare lo ſer i it down in the 
Tables emu, © 4 FI To 
As for the Ranges to the other © & A5KE) 
|| Pointsof the Quadrant, I find cheſe TONE 
| in-good Authors. f 
K.TABLE.OF {4 
Right Ranges, or, Randoms, or the 
Point, Blanks, firſt Graze. | 
| -"F | 192 © 192 . 
> 1] & 209 $21] 298, 
mn # Ps 2974 | is 2+ » 496: 
D 3|6© 244] jL 3|[ 8 510 
| | 2 4] © 261 3 418 610, 
"2 DT 278 31 > 723 
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<LI art | = 3] 21044 
2,912, 3371 SE 9! 31179 
Sho, 354 [Tofu 
£20] a 454] 1 201] mior7” 
' $£.30|- 693. zo| S2185 
| 249þ3 855] | 40] 228g | 
: 5o > T9007 5O| -y228 
: 60] $1140 | 60| 2179 
joe 6, Bu $326] --4; 70] *:r21 
ay: 89' 1.3300 + 1... tog0 
pl I i HIS —_— OOO. 
| ; The 


"74 | 
The Uſe of the Table of Random, 
This Table israther proportional than re- 
al ; for it cannot be ſuppoſed thar all kind of | |. 
Gans thould bave a like Random ; this Ta- | 
ble beſt agreeing ro Cannons and Culyerings,, | 
and the greater ſarc of Ordnante. And | 
therefore to know the Random of any other 
'Gun, yon may fiſt make a Shot or cwo ac | 
a certain Degree of Mouncure; and meaſa- 
ring the diſtance thereof, you may. by che | 
Rale of Proportion find chc Random of that 
Gun to any other Degrec, and ſo make a 
Table thereof, : 
Example. Suppoſe 4 Saker being monnted 
to 5 fs San 6 uſe p 6 he How 
far will it ſhoot being mounted to To deg. | 
As 712, the Tabnigr diffaxce fer '5, deg. of 
Ionntare, - 
To.416 Paces, the diſt ance found: | 
Ss the Tabular diſtance for 10 deg. of Monn- 
tare, 1214, 7 
To the diftance required. Work by. the Log. 
and vou ſhall fiad 699 i Paces. - | 
And yer icisto be feared, chiswill nor de- 
termine the buſineſs ſo exadtly a5 if ſhould ; 
and therefore it were a very good Work for 
ſome who have skall and opporcunity , to 
make Trial by ſeveral Picces, and tv figd the 
a "y | Randoms 
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Of Gunnery, 175 
Randoms of chem , and maxe - more exact 
Tables for all our common fort of Exgliſh 
Ordnance. —_Y | - 

I find that Mr. Nye in his Gunnery made 
ſome Experiments by a Saker co this purpoſe, 
The Saker was 8 Foat long, which he loadegl 
wich three pound of Powder, cxaGily weigh- 
ing the Powder and che Wad cyery cime, 
ramming ir down with four cqual ſtrokes ag 
neer as he could every time, buc put no Wad 
upon the Buller, becauſe the Piece was mount- 
| : and thus he made four Shors, each |of 
chem half an hour after the ocher, char che 
Piece might cool, and be of equal temper, 
and mounted his Piece to four ſeveral De- 
grees of Mounture, viz, 1 deg, 5 deg. 7 deg. 
10 deg. and found theſe Randoms. 

At 1 deg. the Rautlon was 225 Paces. , 

At 5 deg. the Random wai 416 Paces. 

At 7 deg. the Random was 505 Paces, 

At 10 deg. the Random mas 630 Paces, 

According ro which, he framed this Table 
of Randomis. 


Deg. Pacer, Deg. « Paces. 
o& 206 | | 6 461 
7 3225 SO... * 
+. +4 - 
. p .S, 5g 
4$ 3 | to .. 630 
5 416 
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- Captain Hexham inhis Book of Gun 
oat how by finding our the Random of 
a Cannon for the firſt Degree of Mounture, 
ro find the Random for every Degree to 45 
deg. which is che urmoſt Random, after this 
manner. | EL : 

Firſt, find our how many Pacesthe Can- 
non will ſhoot being laid level by the Meral 
(which he accounts for one Degree of Moun- 
cure) divide this diſtance by 5o,. and chen 
mulciply che Quotient by 11, and that will 
bring our the number of the greateſt digreſſi- 
on or difference berween Range and Range ; 
which being divided by 44, the Quotient 
ſhews the number of Paccs which the Bul- 
lee will loſe 1n che orher Ranges from Degree 
to Degrec, 

Exantple. ov A Battering Cannon being laid 
by the Metal will ſhoot hus Ballet (faith he) 


| L000 ordinary Paces, two Foot and an half to © 


each Pace; which being divided by 50, your 
DOwotient will give 20, which being mmltipli- 
ed by 11, it will give 220 Paces, which is the 
number of the 'next digre ſſion made inthe ſe- 
cond Degree ; which 220 divided by 44, the 
number of the remaining Degrees, yields 5, 
which it the number of Paces to be dimingſhed 
in eath f.llowing Degree, And according 
to this Rule this Table is framed. 


A Table 
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A Table of Randoms to 45 Degrees, ac- 
counting 2 Foot z to the Pace. | 
= —_ 
Paces | diff. . | Paces | diff. 
£0775} 225 23 | 4635 | 110] 
x | 1000 | 220 24 | 4795 | 205 
2 | 1220 | 215 25. | 4990 106 
3 | 1435 | 2x0 26 | 500g |. 95 
4 | 1645 þp295 | | 27 | 5295. 90 
"57 1850 | 2001 3 28 5185 | 85 
6 | 2050 | 195 29 5370 | Itife! 
gl 7122451190] } Qzols350 | 75 
9 $| 2435 85 2 $425 70 
SF 9]2620| 180| | $32] 5595-65 
oY 4 Heh 
310|[28007 175] TEL 5560 | 60 
'S 112975 | 170 | 554 5620 |. 55 
L234 3045 | 16y7 1 35 1 56757 5o\. 
V3 [3310 160 S36 5725 |, 45 
E 14] 3470| 155] | £37 57701 40 
T x5 | 3625 [4501 | £38 58101. 35 
*16|3775|145|4 339] 5245] 30 
17 | 3920 | 140 L 40 j $8757 25 
18 | 4060 | x35 | | 41 | F9oof 20 
19 14596 | ryo rt 4215920} x5 
20 | 4325 [335| |. EH! 49 
— x20} 1 44] 5945] 
_ 22 1 4579 | n5 | 45 | $959 
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A Table of _—_ far the firſt Six Points of "x 
Gunner's Quadranr. To + 
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{Falconcs 
Falcon 
Winien 
Saker 

De mic u! Ver. 
Cu, vering 
Demicannon 


Cannon of 7 
Double Cannon 
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| all ſorts of Ordnance, I account one of the 
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of Shooting in Mortar-pieces. 


BS 


S Cannons and other Pieces of Ord= , _® 
nance are uſed for the moſt part ro > 
ſhoot forward neer a Level ; ſo Mortar-picces 
are uſed for the moſt part to ſhoot upward, 
and at Random : and therefore che Ran= =; 
dom of theſe Pieces is very neceſſary. to be | 
known. And moſt of the Tables thar I 
find hereof agree in their Randoms, chough 
they arc in a ſeveral dreſs 5 ſo that one = 
would chink this were fully and certaiuly » 
known: 0 | + WR? 
Mr. Norton and Captgn Hexham make FF 
uſe of Diego Yffano's Tables, rhe one for the 
- 12, Points of che Quadranr, the other |for 
every Negree , raking the one half of c 
- Number, and fo reducing it into Paces/ of 
5 Foot, ing (4 
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A Table of Randoms for Mortar-pieces, 
ro every Degree of the Quadrant. 


o| 1ogſfg | 23] 480166 

7] 122|88 24] 490[65 

2] 143/57 25] 5ooſ64 
3 164/86 + 26] $20163 þ 


| 185|85 271 518162 
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Diego ®ffano's Table of Randoms for Mor- 
car-pieces, to the 12 Poincs of the 


Gunners Qqadranc. 


583 570 $34 468 377 245 100 

$37 hs £260 BR. | 3 
So * - » = - * Q 
& 4 & ' @'- 8® 28 ' 22 | 


* 583 570 534 468 377 248 © 


Here, according to Mr. Norton's and Cap- 
tain Hexhaw's Braſs Figures hereof, (to re=- 
preſent this the more lively) I ſuppoſe the 
Morrtar.co be placed at © ; the ſeveral Ran- 
doms are the Pricks in .che middlegLine, 
numbred with the Points of the- Quadranc, 
forward and NG which the ſc 
veral Randoms are ſer. VThe firſt Prick nexc 
to @ ſhews how far che Bullet or Granado 
is ſhor from the Morrcar, being levelled Poinr 
Blank, and this is 100 Paces. The fecond 
Prick is the Randome when the Mortar is | 
mounted one Poinr, that is 248 Pacesz and * 
| fo the Randoms increaſe to the fixch Point, _ 

which is the uemoſt Random, and is 583 - . ® 
- Paces. G OF | 4 
Tf the Mortar be mounted higher, to che 

7, 8, 9, &c. Poincs, the Randoms decreaſe 

again , as before they did increaſe , which 
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ls of my 
= they ſuppoſe to be in ſuch Proportion, thae 
the * ws na of the ſeventh Point 1s equal 
to the Random of the fifth, and the Ran- 
dom of the eighth to. the fourch, and of 
the ninth to the chird ; and (o for the reſt of 
che Points, as 1n the Table, . 

Bur hexe is a grcar miſtake in theſe larter 
Randoms ; for if you ptoceed thus, and 
make the Randoms «<q:12l co cach other, ac- 
cording as tliey are <:\tanc from the, ſixth, 
Point, which is che ucmoſt Random, then 
the Random of the centh Point will be equal 
to the Random of rhe ſecond Point, and the 
| Random of rhe eleventh to che Random of 
the firſt Point ; and ſo the Random of che 
ewelfth Point will be equal co the Random of 
the o Poinr, or che Level'Random, whach 
1s 100 Paces from Mortar, which is con- 
trary toall Arran ſon. For if the Mor- 
taz be mounced'to the twelfth Pouit, tha 15, 
bl: upright, the Bulkec or Granado muſt 
"acionally fall down again either upon or near 

aco the Morcar, and not 100 Paccs off, as 
'1ey make it by this Suppcſirion. 

And chough they have (as I ſuppoſe) ſcen 
the error hereof, yer they have made a very 
poor amends forir, by making the Random 
or the eleventh Point 248 Paces, and the 
Random of the- rwelfch 00., making the 
ditference of this Random as muchas two.of 
"coor "\ the 
5 5g # _—_ "Ih n. Mer , 4 h ; "Oy 
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the other, and ſo drowning the 100 Paces of 
the Level Random, as if they were nothing 
© conſiderable. * | | 
: The like error is in the Table of Randoms F 
{ for every. Degree, which make the Random » 
/ of the 8g deg. to be too Paces, and yer ſets F.. 
3 thoſe reverſed Degrees a Line forwarder than os. 
® rhey ſhould be ; for: 90 ſhould be againſt AN 
©, and {a the Random of 90'depg. will be 4 
: x00 Paces from rhe Martar , which ſhould 
be in or near the Mortar, as before-ſaid. 
7 - Andthiserror-is ſo much che worſe,! be- 
* cainſe rhe Mortarsare moſt uſed in the Ran» 
© doms above 45, where the chief error lies. | 
\  Tr-were' to be wiſhed therefore chat this 
! were reQtified by Experience and Trial made 
' of ſeyeral Mortars. All- that I caw do at 4 
; preſent, is togive you Mr, Norton's: Expert» - 
-ment-by alittle Mortar that ſhot a Bullevof ns + 
/-5 Inches Diamerer, the Chamber whereofar 
\ the Mouth was two Inches and an half Di- 
{Yamercr, and chree Inches'deep ;. the Chace 
$10 Inches deep, 'which? he laded wich chree - 
ounces of Powder, and diſcharging ic ar ſes þ-3- 
veral Mouncures above 45 deg. found theſe A 
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> Randoms. # 
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Theſe Differences are very unequal, which 
either ſhews chere. is ſome faule in che wri- 
ring or Printing of them, or elſe that ic isa 
difficulcthing to charge a Piece equally, and 
to-moiunnt. it to acertain Degree exatly ; and 
eicher of theſe may cauſe as much difference 
a$is in moſt of rheſe. Bur yer I ſappoſe the 
Experiment in general is more conſogant to 
-truch than the former Table; - and chere- 
fore hereupon I ſhall frame another Table of 
Randoms ,- which I hope will be of good 
uſe,” and not liable ro the former Ablurdity. 


A Tabls 


A'Table of Randems for Morrar-picces, ac-h - 
cording to Mr, Norton's Obſcrvation, 
. reckoned in 'Yards, © | 
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-—* 
| Tards.|diff. 
"$06 — 

490 
474] 
457 
439 


| T7 ards. 
750 
744 
737 
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aff. 
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7 | 
7 
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Accor ws Table Tore Gioa's 2, 
| many £ hs Tele of thoſe 3 
D: : x” ms; whereby theſe' things may be made 
more plain and viſible ; which thongh ir 
- Þdiffers much from other Mens Schemes chere- 
&- of, yet Idoubtnot bur you will find it much | 
** mezrer the rruch , eſpecially for the Ranges 
| rey 45, which arc chiefly neceſſary. 
**Alfo having madeiſome Experiments Bee 
5 4 find that the Randoms of  ocher Ord- 
are very irregular and defe&ive, 'eſpe- 
ly im, their. Raridoms aboye 45 deg. bur 
re beinz lictle uſe of thoſe Randoms, I 
Bee it alone at pteſent, till ſome farther 
"BY * Olerzn are _— FR 
E error proceeds from rhe me cauſe as 
= Jn viz, they do not red 2s bro: 
+>. - portion. the firſt or Level Range among theſe 
© Rands dk "above 453 and this makes moſt 
W5-- " - bi "ſome make it at 42'or 43 deg. and 
mec'a Kos: buc it iscertainzthat the utmoſt 
m cnpytrted "oh . and if Bk | 
45 are truly Þt ore » they. 
un- 
2 Degree, 
© Mortgr- 


a © 


et 


$«.s 


D 
oo 
«4 
—_— 
wu 
P 
” 
. 
%* - 
.* x | 
. ; 
C 
. 
. 
- 
/ — . 
. by xs — 
. 
- 
| | * . '? , ; 
| . 
- * | 
. . ; : K A , 
P'S ” F ® » 
Pa * 


S 


- 


A Demonſtration of the Ra 


' 
C no of o- 
' F 4 
4 4 oa if 
o , Fg ” 
% Ll , "# 
. ? - , , 
* . f / , 
2 F , p 
da | , , / 
hy. FR b , # 
% "0Oop>os ny 4 
d [ þ => _—__ 
v 
V , , F FP 
[ \ þ f / , 
\ 2 [ 
%.. ! q 
*.4 , F 
', 
Dal þ4 [ / / 
* * *C , 
0 *$0 tes 
\ } , —. 
Y [ 
Wh 
SY 
\ vl 


© Ic 4 4-4 <= 44S 44S. ©2244 ©4444 4s 


7 
2 ou 
bo att 
fre” : 


20RUneW 2940; 


oC 
S 


POE 


£2 <2 24-4 << <<<. << === 


hank W 1s 2 WF 
- "ad pn - 4 


" 


a - 
4 S-- 
4 <—e—e_ CY - 


-. 
PO Seat ada _— 


ED HY TTL ITRSTT 


4 FEE Be 7 Aa nn "> 


Fy 


<N ” 


= 
4 
q 
#4 a 
of 
"Y 
> 
B 
wh 
* o 
- 
” 


— oe 
- 


[- * Thar is, 


v -— _—— 
. & R * * P 
* 26.224} > o 


Pd. 


P (i 


; of this Table mill br bug eplain 
4 ow two rig 


_— 140. 


Soqpſe won tri you fond So ord 
"= » being monnted to 65 deg; 
her "Gravads 700 Tads, and 

{rt to' know how far it will fond 
45 Degrees of Aduneere\, which i he 
þ tas ow. l 


| Look inthe Table NTP + 
65 deg. $50 d;, and againſt 45 dey 
5 thus by theſe 'N 

ondingroche Rule of Proportion, '* © 
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Propoficion 24 T. - 


Finding that « Mortar-piece, being mounted 
69 Degrees, ſends a Granado 600 Yards, 
What Degree of, Mountwre muſt that 
| XMntar haw to ſend the Granads goo 
Tards.? 


.. Look in the Table, and againſt 69 deg. 
you ſhall find 490 yards; thereupon you 
may work thus by the Rule of Praportion. 


As 600, fo 490 - So 900, to 735. 


Look this Number in the Table; or the 
neareſt you can find to it, which) is 737, 
and this Rands againſt 47 deg, which ſhews 
that the Mortar muſt be mounted about 47 
deg. viz, 47 deg. 5, that fo ir may ſend the 
Granado goo yards, according to your de- 


fire: 
Cy have here omitced: the Degrees under 
45/ becauſe I ſuppoſe them uſcleſs; for theſe 
artar-pieces are not uſed for - Battery,. as 
Cannons, to ſhoot againſt a Wall, bur-to 
carry Granadoes and Fire-balls over a Wall : 
Now 45 4:g. of Mounture being their ut- 
moſt Random, if you woald have them te , 
carry ſhorter, it is more convenient to mount 
chem higher chan 45 deg. rather than ow 
t | hs 
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ecution , A { dicalar 1Þ0! | 
an Houſe or Tower. Fur if you have = 
occaliog., or deſire to know the R 

under 45'drg. you may make uſc of che Fax= 

mer Table of #ffano's , which I ſuppoſes 

much neerer the ruth for the Degrees under 

45 , than for the Degrees above 45, as T 

have demonſtrated to you before. 
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Propoſition 143, Dial t. 


To waks 4 Dial npon an </Equinoftial 
'\ Plane. 


f A N Z£quincRtial Plane is that which 
lies parallel ro the XquinoRial, and 
is an Horizontal Plane under the Pole. This 
1s the firſt and plaineſt kind of all Dials, 
andTemade by drawing a Circle -zr Tree as 
the Plane will well allow, and dividing it 
into 24 Equal parts or Hours, which you 
may ſubdivide into Halfs and Quarters, and 
ſer up a Stile or Wyre dire&ly upright in the 
Center, Every Heur is 15 deg. che half 
Hour 7 deg. 30 mis. 
& This Dial -may be made to fer to any 
'Liticude, and of good uſe ro Seamen. 
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* Propoſition 143. | Dial »2./- | 
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Tomake a Dial upon a Pylar Plane, |. | 


'A Polar Plane is one that lies parallel to 
| the Pole,and isan Horizoncal Dial underthe 
 .Zquino&al. 

The way to make chjs; is to draw a Meri- 
dian Line croſs the midſt of the Plane, and 
croſs ic at Righc Angles with the Ling of 
” Eaſt and Weſt. Then according to the, 
breadth of the Plane you may p ion- 
" your Stile, whoſe Height inuſt be l co 
che Hour of III : bur' you may ts 
Height alſo by any ether Hout-line, accaxd- 
ing to the Hours you would have it contain; 
by chis Rule. G | | 
e/As the T angent of the Hoxr-line 4-07 5,  ', 3 
To the Diſtance thereof from the CMeridians”- © 


line : I 
So the Radins, [4 
To the Height of the Stile. fl 


The for the other Hour-lines, | 
eL: the Raditn, I, 
To the Height of the Stile * —_ 
So the T, of any other Hoxr-lines 
Tothe Diſtance thereof from the Mrridians 
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Theſe Hour-lines muſt be all drawn paral- © | 
Je] ro the Hour of XII. 

The Stile may be eicher a ſtraighe 
Pin or Needle ſet upright, -or a Wyre 
made to lie parallel co the Plane over the 
rater X11, according to the'Height afore- 


© Propoſition 144- Dial -3, 4. 


To make a Dial wpon p Meridien Plane, which 
is an Eaft or Wift Dial. 


A Meridian Plane ſtands upright direQ- 
ly in''the Meridian, and hath, two Faces, 
one-toward the Eaſt, the other toward the 
Weſt. 

To make a Dial on this Plane, firſt from 
the lower Corner on - the Norch fide of-the 
Plane, according tothe Latitude of che Place, 
draw a Line which may lie parallel to the 
EquinoRial; then towards the 'upper Side 
of the Plane, on the South fide, draw-/ano- 


ther line croſs che former at Righe- Angles, -. 


which may point direRly to the Pole of the 
World. This Line muſt ſtand forthe Hour 
of VI, and muſt be the place of your Stile 
, or Subſtile ; and having tound a-convenient 
length for the Height of your Stile, as in the 
foregoing Propoſition , the Diſtance of the 
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to, and myſt be drawn parallel to the 
of, VI, as before hey were to the Hogy vt- 


XIT, 5708 | ESE | 
' 4 the Radina, EN gal hea ths. "Gi 
To the Height of the Stile : 0 ." 48 
So the T angant of any Honrs Diſtance from 4 
"pa. x. a Oe 


To the Diftanct theresf from the Subfttte. 1 


Propofition 145. 'Dial' 5," 1: 22:1. 
To make an Horizontal Dial. | L £2) 


This is one of the moſt cominon aud bel} 
ſort of Dials, eſpecially in our oblique Hemi=" * 27 
ſphere, which being well placed in an open os 
Place, (hzws all che Hours of the Day from 05 
Suu-rifing to Sun-ſert. 5 

| To make it, firſt draw a Line croſs the mid- . - > 3 
dle of the Planc, for the Meridjan or Hour of Y 
XII; then croſs this Line a little beyond che 
Center with the Line of E. and W. which is 
to be the Hour of VI. The interſe&ion of 
theſe rwo Lines you muſt reckon forthe Cen= 
ter of- your Dial, and chereon deſcribe an oc- 2 
culr Circle for che drawing your Hour-lines © * 
by, which you muſt proportion according to : 
the Laticude of che Place, by this Rule, 
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As the Ralins, 

So the T angent of the Hour from Noon, 

To the Tangent of the Honr-line from the 
Aeridian-line. | 
The Stile muſt be fixed juſt over the Meri- 

<dan-linc,and make an Angle from the Plane, 

equal corhe Height of the Pole. The Hours 

SR ett delepps 

veving, may be ſt y their 0 
+ fite Hours onthevther be the Center. "wy 
Becauſe theſe kind of Dials are of fo great 
uſe, Thave taken this Table out of Longonon- 
tax, wherein the Hour-lines are calculated 


F& many Latitude. 


; doh = + 
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30 | 7 38116 6126 34/40 54/6t 49190 0 60 
31 | 7 $1(16 34 27 14|41 42162 28[90 of 59 
-32 | $ 4{j17 21127 5314+ 30163 $6190 ©] 58 
33 | 8 17117 27128 34143 17163 4190 | 57 
34 | 8 3ofſly $4129 13144 $5j64 42 90 56 
35 | 5 43]18 20129 49144 46164 56|90 0] 55 
36 | 8 56|18 45130 25]45 28165 2790 of 54 
37] 9 9119 9$13t 1146 $165 58190 of 53 
38 | 9 21|19 34\31 37/46 5066 29190 0| 52 
39 | 9 [19 57138 9147 26166 55190 0 SI 
40 | 9 46'20 20[33 42/48 1167 np TE 
41 | 9 58120 43:33 14148 37,67 45190 ; 49 
42 [lo 10127 7133 47149 13163 11]9go 48 
43 110 22[21 29134 17149 44163 32190 ol 47 
44 10 34j21 $2134 461509 14168. 53190 of 46 . 
45 10 43132 12135 15]50 45169 14190 »| 45 
46 110 54122 33135 44151 16i69 37190 0»| 44 
47 [11 Fj>2 33136 10}5I 43169 $3190 ©f 43 
43 .[[1 16]23 12|36 35]52 . $170 10490 of 42 
49 j11 26]23 32427 1152 x5[70 25 90 0] 41 
5o |11T 36123 51137 27153 *117» 43{90 of 4o 
$1 411 46[24 9137 Soſ53 24170 58190 6| 39 
52 [it 56/24 26138 13|53 46|71. 12190 6f 38 
$3 }'2 $124 44133 36154 8[71 27190 of 37 
54 [12 14]25 2138 591[54 30171 41]9go of 36 
55 [12 23]:5 18139 18[54. 50171 53190 of 35 
56 [12 32125 33139 38]55 9172 4190 0} 34. 
57 [12 46125 49139 58]55 28172 16{go 9f 33 
58. IS 48]:6 5[40 I8|55 46[72 wid 34 [3 
59 113 $6126 19140 31s 1172 3*[50,o] 33 
{4126 33149 5 2017 4 190 
b- OO. 5 « 
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2 O30 abetitd Io e901 15U 2fbet: { TE. 
| "Propoſition. 146. .Dial' 6. © | © 
+ To make 4 Direft Simth Dial. © - 
- This Dial muſt ſtand upright, having its 
| Plant or Pace direQly oppoſite to the South. 
; The Making thercoF-s in a manner the fame + 
{ with:che Horizontal.” The” Meridian-line 
' muſt be drawn perpendicular juſt in che 
| midft of the Plane ; the Center of the Dial 
| near thetop thereof the Height of the Scile 
; muſt bean Angle equal-io che Complement 
| of the'Pole ; and the Hbnr-lines muſt be 
! drawn according to its Heighre above the 
| Plane, which you may either rake out: of 
| rhe former Table, or Calculate them by the 
; Rule of the laſt Propoſition, | 


' As the Rading, 
To the Coſine of the Latitude : 
So the Tangent of the Hear from Noon, 
To the Tangent of the Hour-line from the 
AAeridian. 
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; © © Propoſition" 147: "Dial' 7,8: | 


To mate an wright Declining Did. 


Theſc: Dials ire'to. be. ſet on the" fie le of 
in Houſe ,- which 'thongh- chey” my 
Sourherly, yer moſt times they dechne'cicher 
to the Eaſt or Welt; more or leſs. - Lo 
In theſe Dials the Mcridian-line Is "al- 
ways a Perpendicular, drawn cirher wy the 
midſt of che Plane (or racher ſomcwhat be- 
fide the midſt ) in the rop whereof 1s the 
Center of :he Dial, where the Subſt. and 
Hour lines all meet. | |. 

In the making of. theſe Dials there are 
theſe four things "neceſſary to be found| out. 

Firſt, The Anele or Diſtance of ee Shb- 
ſtile Foot heMcridion.: Thr 43,2 7A | 

As the Radins, To the Cotengend oj f the \luathe 

T_ «cr 
So the Size of th: Declination of the Pn 

To the Tangent of the Su'ſtiles Diſten 

from the Meridian-line: | 
. 2, The Height of the Stile aboye the Su0- 
ſtile, . Thas, 
eAs the Radirs, To = Cofe ne of the Decline 

t10n © + 
So the Coſine of the Latiende, To the Sine 'of 

ay Heizht of the Stile abeve the Smoftiles | 

wy 3. The | 
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- The Difference haters he Meridian 
of: - Plane, and the Meridian of the Place. 
us, 
7 23 Fine of the Latitude, To the Redina : 
So the Tangent of the Dechnation, To the 
Tangent f the Difference of the Meridl- 


ans. . 


4. The Angles of the Hour-lines fa 
the abſile-line, which is the. Meridian of 
che-Plane. Thus, | 

As the Radins, To the Sine of the Height of 
the Stile abowe the Plane : 
So the T angent of the Hoar-line froms the Me- 
ridian of the Plane, To the Tangent of . the 
Hour-line from the Subſlile. 
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For Example hereof, Ler us —__ the 


Dial Fg. 7. declining: 45 deg. to the Eaſt- 
ward in the Latirude of Loxdon, which is 
about 51 deg. 36 min. were to be made, 


I. As the Radius . 10000000. 
To the Cotang. Lati- 
| gh A of the Lati : 9,90c605 
So the Sine of the Declinati- 
on of the Plane 45. © 9,8 9849435 
Tothe T angent of 29 d. 21 m tg,7500g0 + 
which is the Diff ance of FEI On IG hooks 
CHMeridian. 
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2&4 the Ridbor: + 


% AFTA | 19,000c00 . > 
To the Cofine Declina- A 
to 4 F 8494s oo 
| So = I of the Comny 2,79 4149 be 5 
E To the Sine of 26 d. 7 m. 29,643634 : 
which is the Height of the Stile above the 
Swubſtile. 


3. At the Sine of the "ng | 
51.30.Cempl. Arith. 0,1064 56 
To the Radius ( which may be 2 67 
lefe owt.) £20,000000 

So the T angent of the Decli- : 
nation 45 d. ; 
deg. : Wb! 
To _ Texges of 51 deg di 0,1c6456 
which is the D ff.rence of c Meridians ; that 
is the Difference of Time which is between the 
Hour-line of 13, which s the Meridian of 
the Place, and the Subſtile-line, which is the 

Meridian of the Plane or Dial. 


Now laſtly, To find the Diſtance of the 
Hour-lines from the Subſtle, which is the 
f _- Meridian of the Plane 5 we have found thar 

, the Meridian of the Plane differs from rhe 
Meridian of the Place 51 deg, 57 min, ac- #j 
cording to which you a "make a Tow 
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for the Diſtance of che ocher Hour-lines, by 
adding or ſubſtrafting 1 5 deg. for every 
Hour before and afcer 12 ont of chis-Diffe- 
rence of Meridians, which here is, 51 drg. 
57 min. antil you come to the Subſtile', and 
chen you maſt add che Complement of 1 5 
deg, on the other fide the Subſtile, for the . 
Hour next following, and 15 deg. for every 
Hour after : So you ſhall have the Diſtance 
2 of all the Hours from the Subſtile 5 2nd then 
- according to theſe 'equal Angles of che 
© Hours, you muſt find the ſeveral: Arches 
which may be correſpondent thereunto upon * 
the Plane by the fourth Setion, which is 


common 1n all Dials, viz. 


d 
As the Rading, ; 1 
To the Sine of the Height of the Stile + 


6 So the T angent of the Angle of the Hour, 
Be To the Tangent of the Arch of the Hour-line ; 
* » from the Sulſtile. | | 


- All theſe things you may colle& into a Ta» 4 
ble after this manners | 


[ EY _ .. deg. min, 
> The Latitude of the Place 5l 30 
"4h The Declination of the Plane 45 ©o0 
R-. The Dift ance of the Sulſtile 29 21 * 
The Height of the Stile 26 O7 © 
The Difference of Meridians FI 57 
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The. Eaſt Dechner. | The Weſt Dechiner. 
SEE FN 
S [2 V2 Tf VE T8 ſl 
E | | Sſ| &{|: E[* 'F]: 
h. m.\d. m.|d. nm. fa 91d, mid. mi: 
3 0/93 3174 31|jio of8t 5772 27 
4 0168 3147 31||ur of66 53!45 58 
5 ©[53 3130 20||42 ofSL $7129 21 
6 o[3s 3[19 Of] x 036 571'8 Ig] 
7 ©'23 3110.37 2 &@j21 57/10 3} 
8 ol 8 3] 3 34 3 ol 6 57! 2 26| 
Sub- | Sub- | Sab- | | Sat- | Sab- | Swb- 
ſtile. | ftile. | file. | | file. | ſtile. | frile.| | 
950| 6 57] 2 261] 4 0] 8 3! 3 34k 
to olat F7llo 5i'| 5 alz} 3, '0 37 
11 0136 571/18 19]| 6 of38 3/tg or 
12 O[Ft 571/29 21]| 7 of53: 3130 20} 
r 0/66 57/45 $f 6 0/58 347 Jl} 
2 ol81 57172 27 | 9 ol$3 
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Here you may take notice, That having by. 
 # chcſe Rules found che Diſtances of the Hoyr- 


for a Weſt Decliner 


G4 "4 b.. 


lines for an Eaſt Decliner,yon may by cgn- 
verting the Hours find the ſaid Diſtances 
3 as you may ſee by com-" 
Cc.2 
TENTS 90 
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paring 


. of - ys , 
Gs I ; 
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For FP Ro #34 = RR *Y ».A2J x 5% % "= - 
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* . paring this Table and the Dial Number 8. 


Clo - : 

K But note here , Though T have ſer down 

>> the Hour of 3 in the Mornigg for the Eaſt 
- Decliner, and the Hour of 9 in the Evening | 

- | for the Welt Decliner ; yet theſe Lines muſt 

not be drawn upon the Dials ; for rhe Sun is 
nor-then above che Horizon in that Latirade, 
and che Lines will fall above the Horizontal- 
line of the Plane, cicherof which may ſerve 
ro dire&t you whar Hours to ſer upon your ; 
Dial: bur yet they are of uſe to draw the * 
oppoſite Hours of 3 in the afrernoon in the + 
Eaſt Decliner, andy in the morning in the + 
Wc<ſt Decliner, which at ſome times of the * 
Year will be n{cful apon the ſaid Dials. 1 
Laſt of all, It the Face of your 'Dial be -: 
to the Northward, you muſt curn the Dials *® 
the bottoms upward, and reckon the Hoars 
the contrary way ; fo the South Eaſt Decli- 
ner will be # North Eaſt Decliner, and the 
Sourh Weſt Decliner will be a North Weſt 
Decliner, leaving out the Hour-lines (which 
will be needleſs) before the Sun-ſerting, and 

bs” aft che Sug-rifing, 

WW There are many ether ſorts of Inclining, 
K. Decliming, and Reclining Dials, which L 
omit, being not ſo common and neceſſary as 
theſe. Alſo for the drawing the Azimuths, 
Almicanters, Signs of che Zodiack, Unequal 
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Hours, and the Hours from Sun-riſe or er, 
for theſe you muſt conſulr larger Treariſes; 
which are very well explained and applied, 
with ſeveral Schemes and Figures for the 
derſtanding thereof, by Mr. Gunter , = | 
Wills, Mr. Foſter, and many others. | " 
As for Inſtrumental Dials, as Quadrants,, ' 2? 
Rings, Cylinders, which depend upon the* .. 7 
Suns Heighr. I have added che rwo following + © 1 
Tables of Mr, Gwnter's , whereby his Qua* *' 
drant and all ſuch Inſtraments may be made X 
for th: finding of che Hour and Azimuth 
in the Latitade of Loudon ; whereby alfo you 4 
may take the Declination of any Wall or 4 
Plane, and fo make a Dial upon it, | 
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A Table of the Altitude of the Sun in the beginning of each Sign, for all the Hour 
of the Day,for the Latirade of London,being 51 d; 30m. 


MD ni L Piſces, 

. | | Scorpie, 
D M. 
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he Suns Altitude in the <Eefenloga SIT for every tenth Azimuth, for London* 
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28 


38 
33 
40 
55 
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45 
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TABL E. 


O F 
Artificial Sines 
AND 
TANGENTS 
To every _ 
DEGREE and MixuTE 


OF THE 


QUADRANT: 


' The Common Rading being Cad 


\ 


MI | 


Sine | __ ne hy ir] Co-tang. | 


—_ 


6.463726 
6.764756 
6.940847 
[7.065 786 
7.162696 


9.999999 


9+999999| 


9.999999 
9.999999 


9. 2999991 


6.463726 
6.764756 
6.949847 
7.065786 


7.162696 


0|0.000000j10.,000000||0.000000| Infinite. ; - 66] 


I3.536274159 
13.235244[58 
I34059153157 
12,934214|56 
12.837304]55 


Lol 
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7. 241877] 
7.308824 
7.366316 
7.417968 
7.463726 


9. 999999] 
9.999999 
9.999999 
9.999999 
9.999998 


7.241878 12.758122|54 
7.308825|12.691175|53 
7.366817|12.633183|52 
7.417970|[12.582030[F5! 
7.463727112.536273|5e 


LIT, 
I2 
[3 
14 
is 


7.595118 
7.542906 
7.577668 
7.609853 


7.639816] 


9.999998 
9.999997 
9.999997 
9:999996 
9.999996 


996] 


17.5905I20 


7.542929 
7.577272 
7.699857 
7.639826 


I2.494880 


I2,457091 
I2.422328 


12.390143 


|1'2. 36018045 


49 
48, 
47 
46 
45 


16 
17 
8 
9 


7.667844 
7.694173 
7.718977 
7.742477 


20 


7.764754| 


9.999995 
9.999995 
9.999994 
9-999993, 
9.999993 


7.667849 
7.694179 
7.719003 
7.742484 
7.764761 


12.332151] 44 
12.305821 
12.281997 
I2,257516 
[2.235239 


44 
43 
42 
41 
| 40 


LI 
22 
23 
24 
25 


7.785943 
7.806146 
7.825451 
7.843934 
7.861662 


9.99999% 
9.999991 
9.999999 
9.999989 
9.999939 


7-785 951 
7.806145 
7.825460 


7.861674 


7.-843944|12 


I2 
12 
Iz 


214049 
193845 
174549 

156056 


i_ 


138326| 


39 
38 
37 
35 
0135 


_ 
27 


9 


28} 


7.878695 
7.895085 
7.910379 
7.926119 


Z0 


7.940842 


9.999983 
9.999987 
9.999986! 
9.999985 
9.999933 


7.878703 
7.895099 
7.910894 


7.926134 
[7.940858 


12,121292 
I2,1904901 
12.089106 
12,073866 


I2,059142 


34 
33 
32 
31 


ZO 


Ce-fine | Sine 


[| Co-tang | Tangent | M 


Degree $9. 
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3117+ 955082 
3217.968870 
3317-9382233 
3417-995198 
$51$-007787 


9.999932 
9.999981 
9.999980 
9.999978 
9.999978 


17-9551 


30{7. 9408439. 999983} | 17-940858] 1.205914 _ 


62.0449 


7.968889] 12.03111 


7.98 2253]12.017747127 
7.995215{12.004781]2 
17-0078 1T0|11.992191}25 


K+ 


4 C0- ſine { Sine —F | Co-tang. | Tp 


\ Deoree 89. 


3618.020021 [9.999976] (8.020044 I, 979956124 z 
37]8.031919,9.999975| [8.931945 [11.968055[3 
33]1$.043501[9.999973] [3.043527|11.956473]2 
3918.054781 [9.999972] [8.05 4809|11.945181]z 
4018,06577619.999971] ;13.065306[11, $934194]20 
4118.076500[9.999969| [8.076531|11.923469|19 
4218.08696519.999968] [8.086997|11.913003[18 
143j3.097183[9. Fe : 097217 [1.902783 I 
4413$.107167[9.999964 157203]11.892797}16 
45]3-11692619.999963] |$.116963|11.383037{15 
4618.126471;9.999961]| [8.126510[11.873490{[1 
47]3-135$10[9.999959] [$.135851]11.864149|13 
4813.144953[9-999958] 18.144996|11.855004|12 
4918.153907[9.999956 < .I53952|11.846048]11 
5013.16268119.999954]| [|8. 162737|11.83727 I 
511[8.171289}9.999952| |8$.171328[11.828672] 
5218.179713|9.999950] [8.179763[11.820237] $j 
53138.187985[9.999948] [$.183536]11.811964]. 7 
#4]38.196102[9.999946| [$.196156|11.803844| 6 
5 518-224970[9.999944] [$.204126]11.795974] 5 
$61 3.215095 9.999942] [8.211953|11 788947] 71 4 
5713-21958119.999940| [$.219641|[11.780359} 3 
5818.227134\9.999938 < 227195 |11.772805 , 
5918-23455719.999936| [8.234621|11.765375] 1 
6018.241855[9. 999934] [8-241921]11 758079] © 


Degree 1. 


| Sine | Co-ſine | [Tangent] C Co-tang. | _ E.- 


o[8-241855[9-999934] 18-241 921 [12: 758079[60 
118.249033]9.999932 G -249102|11.750898|59 
218.256094(9.999929] [8.256165 11.743835158 
318. 26304219.999927] [8.263115|11.736885|57 
| 4138.26988119.999925] [8.2699561[11.730044[56 
518.27661419.999922| [8.276691]11.723309[55 
613.28324319.999920]| [8.283323|[11.716677]54 
718.2897731[9.999918] |$.289856[11.716144|53 
818.296207[9.999915| [8.296292[11.703708|52 
918.3025 46 9999913] $.302634|11.697366|51 
1018.309$794[9.999910| [8.308884|11.691116]50 
1118.314954'9.999907| [8.315046[11.684954[49 
I218.321027,9.999905| [8.321122 11.678878|48, 
1318.327016|[9.999902| [8.327114|11.672886[47 
141$.332924[9.999899| [8.333025 [11.666975|46 
Is $.338753[9-999897 8.338856 11.661144]45 
16 $.344504[9.999894 [3.344610]11.655390[44 
17]8.350180[9.999891]| 1j$.350289[11.649711]43 
1818.35 5783| 9.999988] [8.355895|11.644105 42 
1918.361315|9.999885 ie aon ee 41. 
2018. 366777 2.999882 8. 366395|11.633105]40 
2118.37217119.999879 $.37229:|11.627708|39 
2218.377499|9-9999$76| [8.377622[11.622378|38 
231$.38276219.999873]-18.382889[11.617111]37 
2418.387962|9.999870 $.338092|11.611908{ 36 
2518. 393101[9.999367 $.393234|11.606766] 35. 
2613.3938179[9.999864 8.398315 I1,601685 34 
2718.403199]9.999861 $.403338|11.596662[33 
2$18.4081611[9.999853| 1|8.408324ſ11.591696|32z 
12913.413068[9.999854| [$.413213|11,586787]31 
3018.4179191[9. 999851] [8.418068|11.58193230; 


þ 


= Co-ſmme | Sine | | Co-tang, | Tangent.|M;. 
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WIA AN WOID EW a jJANAMUN GOLD KNwaAaiaAkynGgGewWH 


LU  ASDLY 2 


> ta Eh aa. r_ 


"= et” - 


Sade 


ds” 0nd RAG. id” « £49 th 


M| Sine | Co-ſene | |Tangent! Co —_ T1- 


2 |3o|8. 41791919. 999851] |3.418068|11.581932}30 
* 131 $.422717]9. +9998 48] [3.422869 
* 1321$.437462]9.999844| [8.427618 
' (33]8.432156]9.999841] [$.432315 u7-527008 p 
34|3.436800|9.999838] [$.436962[11.56303! 
 3518-44139419-999334] [8-441560]I.558449] 25 
& [35]$-445942ſ9-999831] [3.446110 EDI 
* [37]$.450440[9.999827| [3.450613|11.549387 [23 
' [38]8.454893[9.999324| [$.455070|II. 54493022 
[3918.45 93e1[9.9998 2c] [3.4594SI|[[1.540519]21 
4013.463665[9.999816}, 8.463849, [1I.536I5I}20 
41/$.467985 9.99981 2] {8.468172|11-53i828|19 
4218.472263|9-999809| [8.472454|11.527546]18 
4318.476498[9.999805| |8.476693]i11.523307[17 
4413.489693[9.999$01[ by .480892[11.519198[16 
4513-484348[94999797] .18-485050[11.5149yo[ts 
46 $.488963[9- 2999794 s «489170|11; 51083014 
| [47]8-493940[ 9999790 493250|11.5067F5o[13 
43 4818.497078|9.999786| |8:497293[11.502707[12 
” 149]8.50r580|9.999782| [8,501298[11 498702|11 
* 15013.50504519.999778] 18,595267]11.494733Þ10 
* [511]8.508974 2999774] 8. «teen yas . 496800 
* (5218.512867[9.999769| [3.513098|11.48690:2] 8 
2 15318-5167261]9.999765 8.516961 11.483039] 7 
* 154j8.5205F51[9.999761 {ket I1.47921op 6 
5518-52434319.999756], [$:524586|11.475414 5 
56]8.528102[9.999753] 18. 528349|1 11.471651] 4 
5718.531828[9.999748| |3.532080[11.467930| 3| 
> [S8]8.53552319-999744] [5-535779]11.464221] 2 
>. [59]3-539186[9.999740] [8.5 39447|!1.460553] 1 
&2 6018-542819|9.999735 8.543084 [1.456916 


| Co-ſine | Sine | }Co-tang. | Tangent [M| 


Degree '88. 


Beck, BREE We . Ro” % ants +AP, 


_ — 


EF 
113.546422 9-999731| $.546691|11, FarIneT 
b13:549995 [9.999726] [8.550268|11.449732]|53 
6]8:553558]9.999722] [$.553817[11:446183157 
413-557054[9.999717] |8.557336j11.442664|56 
513.5605 4919.999713} [$.560827]11.439172]55þ ; 
618.563999]9-999708| |8.564291[11.435709[54] 
713.567431[9.999703| :18.567727[11.432272|55 
818.57083619.999699] [8.571137 II, 428863 52] : 
918.57431419.999694| [3.574520|11.425480[51 
1043.57756619.999639] -j3.577877|LT.422123|5o} 
11]3.580892[9.999685| |8.581208|11,418792[49] 
1218.584193]9.999680| [3.584514|11.415486148 
13138.58746919.999675| [8.587795[11.412205 [47 
1413.590721[9.999670| [$.591l051[11.408949[46 
15]8. 593948 9.999665] [3.594283]i1.405717145 
1618. $97152 9.999660| $.597492[11.402508 44 
17j18.60033219.999655| [8.600677|11.399323[43 
1818. 603488[9.999650| [8.603838|[11.396161[42 
19]8.606622[9.999645| [8:606978|11,393022|41 
20]8.609734[9.999640] [8.610094[11.339906140 
2I|$.612823 9-999635| $.613189[11.386811]39 
22|18.615891|9.999629] [$.616262[11.38373$|38 
2318.613937[9.999624|. |8.619313|11.380687|37 
24[8.621967[9.999619| [8:622343]11.377657]36 
25 (3.624965 [9.999614 8.625352 11.374648|35 
26[8.627948|9. 999608 | $.628340|[11.371660[34 
27|[8.630911{9.999603| [8.631398|11.368692[33 
-633854|9-999597| [3.63445611.365744|32 
291$.636776|9.999592] 18.637 184[11.362816|31 
2018.639679|9.999586| [8.640093[11.359997130 


| - | Co-fine | Sine ...| |.Co-tang.|Tangent |M 


|; 


Degree 87. 


"IO nn 


= LANA (7; His. fat x pp 


"*" . —-Y =- 
4 F b 
: W 


| Jegree 2. 
Ml Sine | Co-ſine | |Tangent] =p 

7 30[8.639679|9.999586| |8.640093[11.359907130 

| | 31 8.642563|9.999581 $.642982|11.357017|29 

 3218.645428(9.999575] [8.64585 3|11.354147128 

7 331$.648274|9.999570| |[8.648704|11.351296127 

"S 34/8.651102 ___ $.651538|11.348463126 

} 3518.653911[9.999558| [8.654352 11.345648 25 

il 4 36]8.656702|9.999553| |8.657149]11.342851[24 

i ' 3718.659475[9-999547| |$.659928|11.340072[23 

i BM 3818.66223019.999541 $8.6626$9[11.337311|22 

| 39]8.664968[9.999535| [$-665433j11.334567]21 

Jl x 4<(8.667689]9.999529 [3.668160] 11.331840|20 

, FF 4118.670393[9.999523] |3.670869]11. 339130119 

; Z 4218.673080|9.999518| [$.673563}11.326437|18 

| ” 431[8.675751]9.999512| 18.676239[11.323761117 
6 44|38.678405| 9.999506] [8.678899|!1.32I100j16 
: 4518.681043|9.999499] [$.641544]11.313456|15 

, 4618.683665[9.999493| 18.684172|11.315828[14 
4 4718.686272|9.999487] 18.686784|11.313216|13| 
« 4318.688892[9.9994$1] [$.689381|11.310619]12 
' | 49 $.691438|9.999475 nn 11,3989037|11 

2 $01[8.693998[9.999469] [3.694529]11.305471|10 
2 = 5% 8.696543]9. 999462 | 11,302919| 9 
2 Yo 5218.699073[9.999456| [8.699617|11.300383| 8 

- * $31]8.7c1589[9.999450| [3.792139|11.297861] 7 
6 © $4j$.704090[9.999443| [3-704646|L1.295354} 6 
; ' $5518.7065761]9.999437] [8-707139]11.292860} 5 

y 56[8.709049[9.999431| [8.709618]11.290381| 4 
; 5712.711507[9.999424] [3.712083[11,287917]} 3 

4 5818.71395219.999418| [8.714534|[11.285466| 2 

x 5918.716383[9.999411] |8.716972|11.283028} I 

A 6018. 718800{9.9 999404 | [8. 719396|11.280604| © 

A 3 | | Co-ſine | Sine | [Cc | Co-tang. | [Tangenc.|M] 
=: _ —Y 

C 


Sine | Co-ſmne"| |Tangent| Co-tang. |M' } 
| 0|5.718800 | [8.719396[11.280604|60 ; 
pts. 9.999398] [8.721806|11.278194[59 ; 
2\8-723595|9-999391]| [$.724254|11.275796|58|. J 
318.72597219.999384| |$.726588|11.273412[57 : 
4\8.728336[9.999378| [8.728959|l1.271041[56 : 
518.730688|9.999371] [3.731317]11.268683[55[ 7 
618.733027|9.999364| [3.733663|[11.266337|54 ; 
718.735354|9-999357]| [$-735996|11.264004;5 3 | 
818.73766719-999350 $.7338317|11,261683|52 ! 
{ 9]8.739969[9.999343| [3-740626|11.259374|51 | 
_ [10]8.74225949.999336 $.742922|11.257078 159] 3 
11187445 36]9.999329| [3.745207|11.254793|49 
r21$.746801[9.9993233 [3-747479 I1,252521j48 | 
1318.745955|[9-999315| [8.749740|11.250240147 | 
1418.751297|9.999308| |8.75:989|11.248011146 | 
15]8.753528[9.999301] [8.754227|11.245773[45 
1618.755747[9-999294| [8:756453[11.243547|44 
171$.757955[9.999286|- [3.758668|11.241332143 
18]8.760151[9.999279] j8.760872|11.239128142 
1918.762337|9-999272] [$.763065|11.236935|4) 
20j$.76451119-999265| [$.765246|11.234754140 
1:118.766675 [9.999257 BIG7 4371 150 Gu0y 39] © 
[z2($.768828[9.999250| [$.769578|11.230422|38] 
[3 [8.770970[9.999242] [$.771727[11.228273]37] | 
1:4|8.773101[9.999235 $$+773866|11.249234 36} + 
{25 [8.77522319:999227] [8.775995] 11-224005|35 
2618.777333 9.999220] $.778114|[11, 221886134 
| $.779434|9-999212] [$.783222|11.219778;33] 
hg $.7381524[9.999204| |$.782320|11.217680|32 
12918.783605[9.999197| |8.784404| 11215592131 
P218.785675[9.999139| [3.786486|11.213514|30 


| Co-fine | Sige | | Conteng. | Tangent - 


| R Degree 86. 


eds 
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SAL. 
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"Degree 3. 
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Ml fone” | Co-ſine | [Tangent] Cootang. 
3018.785675|9.999189]* [8.786486|11.213514|30 
3118.787736|9.999181] [8.7885 54|11,211446[29 
3218.789787!9.999174 pant + I1.209387[28 
3313.791$28[9.999166} [$.792662[11.207338]27 
3418.793859[9.999158] [8.79470I|11.205 299126 
35 $.79<88119.999150 8.796731[11.203269| 25 
36,8.797894|9.999142 <f hrs x Seat 4 24. 
3718.799897[9.999134| [$.80D763[11.199237|23 
3818.801891[9.999126{ [8.802765|11.197235|[22 
3918.803876[9.999118| [8:807458[11.195242|31 
40|8.805852 9.999110 gas 11.193258|20 
4113.807819[9.999102| [8.808717]11.191283[19 
4218.80977719.9990941j [8.812683|11.189317]|18 
4313.811726|9.999086| [8.812641111.187359]17 

* [44]3:8$13667]9.999077| |8.814589|11.1854i11][16] 

© - [45]8.815598[9.999069] [8.816529|11.183471|15 
46]8.817522[9.999261} [$.818461]11.181539|14 
4718.819436[9.9990532| |$.820384[11.179616|13 
48138.82134219.999044| |8:3822293|11.177702[12 
4913:82324019.999036| |8:824205|11.175795|11 
50i8.825130 9.999027 $.826103}11.173897 f 

51)}8.382701119.999019 8.827992 11,172008 
52\8.828884{9.999910} [3.829874|11.17@126] 8 
5318.830749[9,999002 s. 831748, 11.168252{] 7 
in, pes 9-998993]| [3.333613]11.166387] 6 
$518.834456 3.998984, [s. $35471/11.164529 5 
7 tet + | —— 
5618.836297[9.998976| |8.837321]11,162679] 4 
5713.838130[9.998967]| [$.$39163|11.160837|] 3 

5813.83995619-998958| [8.340998 [1 1.159002] 2| * 
5918.841774|9.9938940| |8.84:825|[11.157175} 1 
6c13.84358519.998941] [8.844644|[11.155 356] 0 
| Ce-ſine | Sine | | {o-tang. _ 
Dceree 86. 


—_— 


M| Sine - | Co-/ine | TTangenc] Co-tang. | 


_018.843584[9.998941] [8.844644|11.15 5356160 


118.845 387|9.998931] |8.846455[11.153545159 
218.847183{[9.998923] [8.848240[11,151740{58 
31$.84897119.998914] [8.850057[11.1499431[57 
418.85075119.998905] 18.851846]11.148154156 
518.852525|[9.998896] 18.85362$[11.146372|55 
618.854291[9.998887| [8.855403|11.144597[54 
718.856049[9.99$878] [8.857171|11.142829[53 
$18.85780119.998869]| [3.858932[11.141068|52 
918.85954619.9988604 [8.860686|[l1.,139314(F1 
1018.861283[9.998851]} [$.862433|11.137567]50 
II [8.863014 9.998841] [3.864173 [11.135827 49 
1218.8647383|9-998832| [8.865906[11.134094[48 
1318.866454[9.998823| [8.867632]11.1323681]47 
14'\8.868165[9.998813] [8.869351|11.130649[46 
1513.8698681j9.998804| 1$.871064|11.128936[45 
1618.871565[9.998795] [8.872750|[11,127230[44 
1718.873255|9.998785| [8.874469|11.125531143 
18]38.87493819.993776| [$.3876162|11.123838}42 
1918.876615]|9.998766] 1[8.877849|11.122151]41 
2013.8782851[9.998757] 18.879529|11.120471]40 
2113.879949[9.998747| |3.881202[11.118798]39 
[2218 .$881607[9.998738 8.882869|11.117131138 
2318.88325819.998728| [8.884530|[l[1.115470[37 
2413.884903[9.998718| [8.886185|l1.113815|36 
2518.386542|9.998708] [8.,887833]11.112167]|35 
2618.88317419.998699] [8.889476]11.Ilog24}34] 7 
2718.88980119.998689| [8.891112|11,108888]33 | 
2318.89142119.998679] [8.892742[11.197 258132 
:9'8.993035|9.998669! [8,894366[11.105634|31} © 
201$.89464} 9.998659, 8.895 984[i1.104016 zo; L 


| Co-ſine | Sine | | Co-tang. [Tangent |M 


Degree 85. 


i I 
p 


1 


— In Aa 


GS... DAS, A 3 OJ... 0 - i. i. A 


Mj Sine | Co-ſine | [Tangent] Co-tang. | 
30[3.894643|9.998659] [8.845 984[11.104016]30 
31]8.896246|9.998649] [8.897596|11.102404[29 
3213.897842j9.998639] (8.8y9203|11.100797] 28 
3313.899432[9-998629| [$.900$03|11.099197] 27 
34|8.991017[9.998619] [$.992393]11.097602[26 
3518.992596[9.998609] 13.903987]11.096013] 25 
3618:904169|9.9938599] [3.995570|11.094430[24 
| 3718.90573619.993589]| [8.907147|11.092853[23 
x 3818.90729719.993577] [$.908719|11.091281[22 
f 3913.908853|9.998568[. [8.910285|11.989715 [21 
4018.91040419.993558] [8.911846|11.088154|20 
41|8.9119499-9985 48 8.913401[11.086599]19 
42\8.913488|9.998537] |8.914951|I11.085049|18 
4318.91502219.998527] [8.916495|11.083505[17 
44|8.916550[9.998516] [8.918034|l1.081966[16 
4518.918073 9.998506} 13.919568 11.080432 Is 
46 8.919591 [9.998495 gy 11,078994|14 
4718.921103[9.999485| [8.922619|I1.077381|[13 
4818.922610|9.998474] [8.924136|11.075864|12 
4913-924112|19.998464| j8.925649[11.0743FI|L1 
50[8.925609 9.998453] [8.927156 11.072844|10 
5118.927100 9.998442] 8$.928658]11.071344] 9 
5218.928587|9.998431]| [8.930155|11.069845|] 8 
5313.93906819.998421 8.931647; IT.068 353] 7 
5418.931544}9.998410 4ets 11.066866} 6 
* |[5518.933015[9.998399] [3.934616|11.065 384] 5 
X 1561[8.934481[9.998388] [8.936093|[11:063907] 4 
* '\5718.935942[9-998377| 18.937565]11.062435] 3 
* $818.937398[9.998366| [$.939032|11.060968| 2/ 
Fe $918.938850[9.998355| [$.9409494|11.059506{| I 
6018.94029619.998344| [34941952 £1.058948| o 


| Co-/ine | Sine | | Co-tang.| Tangent [M 


—_—— — 


__ Degree 85. _ 
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$ —_— 


ay 


M| Sine | Co-ſine | |Tangent) Co-tang.| 


0[3.940296 


9.998344] |8.941952[11.058048|69 


.118.941738[9.998333] [8.943404|11.056596[59 
213.943174|9-998322| [38.944852|11.055148|58 
31$.944606[9.993311] [8.946295|11.053705|57 
413.946034|9.998300| |8.947734|11.052266|56 
513.95745619:993289]| [8.949168[11.050832|55 
618.9583814|9.998277| [8.950597[11.049403|54 
718.950287|9.993265| [3.952021[11.047979|53 
$18.951696[9.9938255] [8.953441[11.046559[|52 
918.95 3999[9-993243] [8.954856[11.045144|51 
t01$.95449919-998232] [$.956267]11.043733|50 
t1]$.955804 9.998220] [$.957674|[11.042326]49 
[2]8.957284 9.998209] [3.95 9075[11.040925[48 
1318.958670{9.998197] [8.960473[11.039527147 
14/8.960552 [9.998186] |8.961866|11.038134|46 
t1418:961429[9.993174| [8.963254]11.036746145 
16]8.962801f9.993163 [3-964639 I1,035361]44 
1718.964170[9.998151] ;8.966019|11.03398 1143 
$.965534|9.993139] [8.967394[11.032606|42] 
19]18.9663$93|9.998128] [8.968766|11.031234|41 
20[8.963249 9.998106 $.970133 11.029867149 
21[$.96960019.998104| [3.971495 |11.028505[39 
2218.9725947(9.993092] [3.972855|11.027145[38 
231$.97228919.998080| $[8.974209|11.025791]37 
2418.97362619.998068} |8.97556c0|11.024440; 36 
2518.97496219.993056]| [$.976906]11.023094|35 
26f$.976293 9.998044| 18.978 248 11.021752[34 
2718.97761919.993032| |8.979586[11.020414f33 
1818.978941[9.998020] |$.980921]11.019079[32 
29;8.9802591|9.993928| [8.982251|11.017749|31 
1018981573 9.997996| [8.933577|11.016423j30 


—_- 
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| Ce-ſine | Sine | | Co-tang,| Tangent.|M 
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Degree 84. 
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OLED _—_ 
© O08 Hap! wat * 
. ” Cr * 


"e307 kw £ 
At. , EPD2 


Fea 


ts fi fs 
FLY 24 yg 
wo. 
8 . 


WOW”, 


M| Sine | Co-ſine 


| [Tangent] Co-taxg. | 


LES F———— 
30\8.981573]9-997996} |8.983577]11-016423|30 


3113.932883|19.997984| |8 984899|kl,olFiol|zg 
z3218.98418919.997971] 18:986217]11,013783|28 
$318-98549119-997959] [8.9875 32|11.012468]27 
3418.98678919.997947 | 11.0911158126 
35 18.98808 3[9-997935 $.990149|11.009851 25 
36(38.989374|9.997922 got Mn. 24 
3713$.9906601j9.997910| [8.9927591|11.007250|23 
3813.99194319-997897| [3.9949245|11.005955|22 
3918.993228[9.997885] [8.995 337|11.004663]21 
4018.99449719-997373| 15-996624|11.,003376]20 
41 pts does 8.997903[11.202092|19 
4218.997036[9-997847| [8.999188|11.000818[18 
43138.99829919.997835| [9-0990465110.9995 3517}: 
44|$.999560[9.997822] |9.001738110.993262| i164 
4519.000816[9.997809| [9.003007 10.996992|15 | 
46]9.002069{9.997797| [9.904272[10.99572Þ|14 
47|9-00331819.997784| |[9-9055 34] 10.994466|13 
48] 9.00456319.997771| [9.006792110.,993208[13 
4919.0058051[9.997758} |9.008047110.991953|11 
50]19.007044[9.997732|] [9.009293 10.9g970z]I0 
51[9.02827819.997732| |[9.910546|[10.939454[ 9 
5219.,00951019.997719] [9.911790[10.933z216] 8 
ſ319-010737[9.997706| |9.013031|10.986969] 7 
F4[9.011962 Py 9,014268|[10.93573z] 6 
5 519-013182[9.997680 [9.015502 10.934498] 5 
56]9.014399[9.997667| |9.016732|10.983268| 4 
5$719-015613|9:997654| [9.017959[10.982041] 3 
58]9.01682419.997641| [9.019183]10.9980817] 2 
59}9.018031[9.997628| [9.020403[10.,979597] 1 
6019.01923519.997614| [9.921620 10.978330 


| Co-/me | , Sine | | Co-tang | Tangent | 


/ 


J— 


| Degree 84. 


4a 


"> þ Aa. A * 
58 hood 


n 


: b A 


= 


I 
. , , 
_Y_ - 5% \ x 
4 p Se one Wy a. SR ws: . 
. ok — HER * s” a} . 
o- 4 4 = 


M| Sine | Co- ſine. | [Tangent] Co-tang. | 


019.019235[9.997614| |9.021620|10.978380|60 


119.020435 [9.997601| [9.,022834[10.977166|59 

219.02163219.997588| [9.024044|[10.975956]58 

319-0228251[9.997574] [9.025251] 10.974749]57 

4[9-924016[9.997561] [9.026455[10.973545|56 
 $19-925203[9.997548] [9.027655110.972345[55 

619.026386|9.997534| 19.028852[10.97I148|5 4 

719-927567[9.997520| [9.030046[10.969954|53 

819.028744[9.997507]| [9.031237]10.968763|[52 

919-029918[9.997493] [9.932425[10.967575[51 
ro[9.031089[9.997480| [9.033609[10.966391[5e 
[1]9.032257[9.997466| [9.034791[10.965209[49 
I219.033421[9.997452| [9.935 969[19.964c311|4t 
113[9-034582[9.997439] [9.037144110.962856]47 
1419.03574119.997425] [9.038316110.961684|46 
1519-036896[9.997411] [9.939485] 10.962515]45 
16]9.038043 [9.997397] [9.040651110.959349| 44 
[719.03919719.997383{ [9-041813[10.958187| 43 
1819.040342[9.997369| |9.9042973110.95 7027] 42 
1919.941485 [9.997355] [9-044130110.95 $870[41 
2019.043625 [9.997341] [9-945 234[19.9547161 4c 
2119.043762[9.997327 9.946434[10.95 3566 39 
2219.044895{9.997313| [9.947582[10.95 241838 
2319.04602619.997299] |9.048727[10.951273|37 
»4|9.047154|9.997285| |9.049869[10.9501311 35 
25 [9.048279 ttt 9.051008[10.948992]35 
26][9.049400[9.997256| |9.052144|10.947856[34 
2719.050519]9.9972421 [9.053277110.946723133 
2819.05163519.997228] [9.054408110.945592[32 
1919.05 2749[9.997214] [9.055535[19-94446531 
z0[9.053859|9.997199] [9.056640[10-943340[39 


| Co-/ine | Sine | | Co-$ang,| Tangenc}M 


Degree 83. 


DES 


Ro 6. 

4 M Sine | Co-fine | [Tangent] Co-tang. | 
SO 30|9-053859|9.997199] [9.056640[10.943340| 30| 
9 31]9.054966|9.997185] |9.057781[10.942219]29 
$: 32]9.056071j9.997170| [9,053900[10.941100]| 28 
v7 3319.057172[9.997156| [9,060016110.939984|27 
F6 34] 9.05327119.997141] [9.061130[10.938870] 26 
Þ] 35 9.05935719 9.997127} [9.062240[10.937760|25 
F 4 3619.06046019.997112] |4,063348|10.936652|24 
3} FF 137[9-0615*119.997098| [9.064453110.935547|23 
2 o 38|9.062638|9.997083] |[9.065556110.934444|22 
1 © [39[9-063723[9.997068| [9.06665 5|10.933345 |21 
© | 40|9.064806[9.997053| [9.067752 10.932248|.20 
£9 2 41|9.065885 [9.997039] [9.068847]10.931153|19 
4 8 42|9.066962|19.997024\| |9.069938110.930262|18 
47 } 143[9.068036[9.997009| [9.071027|10.928973|17 
4.6 4419.069107[9.996994| [9.072113|[10.927887]16 
45 4519-07017619.996979]| [9.073197110.926803|15 
$4 461[9.071242|9.996964| |[9.074278]10.925722|14 
$3 47|9-072306|9.996949| [9.075356|10.924644|13 
12 48[9.073366|9.996934| [9.976432|[10.923568|12 
£1 491[9-074424|9.996919| [9.077505|10.922495}11 
4c 5$0[9.075 480|9.996904| |9.078576(190.921424þ10 
9 519.0765 33|9.996889| |9.079644|10.920396| 5 4 
38 F219.07753319.996374| |9.080710j10. my 

37 $319.07863119.996858| [9.081773f10.91822 7] - 
36 5419.079676[9.996843| [9.0382833[10.917167| 6 
5 55|9.08071919.996828| [9.0383891[10.916109} 5 
34 $619.081759|9.996812}j |9.084947110.915053} 4 
33 $719-0827971|9.996797]| [9.085 999[10.914000}f 3 
z2 5$819.083832[9.996782{] [9.087050[10.912950{ 2 
31 59|9.0384864|9.996766]| |[9.088098[10.911902] 1 
zo 6019.085894[9.996751] [9.089144 10.910856}] © 
M | Co-fine | Sine | | Co-tang.|Tangent [M 

. Degree 83. 


D 


| 


\ £22. nm 


MJ Sine | («ſme | [Tangent] Cotang. | | 


 019.085894|9.99675 J 


[9.089144|10.910856|69, 


I1|9.086922[9.996735| |9.099187[10.909813|59 
2|19.087947|9.996720| [9.091228[10.908772 58| 
319.08897019.996704| |9.092266110.997734|57 
4|9.089990[9.996688| [9.093302[10.906698|56 
519-09108819.996673] 19.094336[10.905664[55 
619.092024|9.996657]| [9.095 367|[10.904633[54 
719-093037[9.996641| [9.096395110.903604|53 
8$19.094047 [9.996625] [9.097422[10.902578|F2 
919.095 95619.996610| [9.098446110.901554|FI 
1019.096062[9.996594| [9-099468|10.9905 33]50 
II 9.097065 [9.996578 9.100487[10.899513[49 
12{9.098066[9.996562| [9.loI5o4{[10.898496[48 
T319.0990651[9.996546| [9.102519110.,897481147 
14]9.100062[9.,996530| [9.103532j10.896468]46 
I519-10105619.996514| [9-1045421j10.895458]45 


161]9.102048 ry . [9.105550{[10.894450|44 

171 9.10303719.996482| [9.106556[10.893444[43 
18]9.104025|9.996465| [9.107559110.392441142 
I9|9.105010|9.996449| |9.108560[10.891440[41 
2019.10599219.996433| |9-109559 10.890441 49 
2119.10697319.996417] [9.110556110.889444|39 
2219.1079511[9.996400| [9.111551|[10.888449[38 
23]19.10892719.996384| [9.112543110.887457]|37 
24\9.109901[9.996368| [9.1135 33[10.886467| 36 
25|9.110873 9.996351 9.114521110.885478]| 35 
26|9.111842[9.996335 [9.115507 10.884493[34 

127 9.112809[9,996318| [9.116491110.883509[33 , 
'28 9.113774{9.996302| [9.117472|10.882528|32 
29]9.114737[9.996285| [9.118452[10.881548|31 | 
30(9. 115698[9.996269| [9.119429]10.380571130| - 5 


i | Co-ſone- | Sine | | Co-tang. | Tangent: | 
| Degree $2. 


> — 1 


| Degree 7. MY 

Ml Sine | Ce-fine | [Tangent| Co-tang, | 
30[9.11569819.996269| |9.119429[10.880571[30 
3119.116656|9.996252| [9.120404[10.8795 96 29 
32[9.11761219.996235| {9.121377|10.3878623|[28 
3319-1T856719.996218| [9.122348 [10.877652|27 
34[9-119519[9.996202| [9.123317110.876683[26 
3519-120469[9.996185 [9.124284119.875716 25 
36|9.121417[9.996168| [9.125243|10.874751|34 
37]9-122363|9.996151] [9.126211110.873789|2z3 
3819.123306[9.996134] [9.127172[10.872828]22 
3919-124248[9.996117] [9.128130j10.871870]z1 
4c19.1251871[9.996100 [9.129087 10.87e0913]}20 
4119.126125[9.996083| |9.13004L|[10.5869959|19 
42[9.127660|$$996066| [9.130994[10.869006[18 
4319-127993[9.996049| [9.131944|10.868056|17 
44|[9-128925]9.996032| [9.132:893|10.867107]16 
45 19-129854[9.996015] [9.133839]10.866161]IF 
46|9.135781|9.995998] [9.134784[10.865216|14 
47{9.131706[9.995930| [9.135726[10.864274|13 
48[9.132630[9.995y63] 19.136666110.3863334|13 
4919-13355119-995 946] |9.137605|10.862395|11 
5019.13447019.995928 9.138542110.861458 Io 
5119.135387[9.995911| [9.139476|10.860524| 9 
5219.136303[9.995894| |9.140409[10.859591]| 8 
I5319-137216]9.995876| [9.141340[10.858660| 7 
5419-138127|9.995859| [9.142269[10.857731] 6 
5519-13993719-995841] |9.143196]10.85 6804] 5 
56[9.139944|9-995825| |9.144121[10.855879] 4 
5$719-140850[9.995896| 19.145044|10.854956}| 3 
5$819.141754[9-995788| [9.145965|10.854035] 2 
5$919.142655[9.995770| |9.146885[10,853115] 1 
6019.14255519.995753] 19-147803]10.852197] 0 
| Co-/ſine | Sine | | Co-tang. _ 

Degree 82. 


—————_ 


EY 


4 


_ eD) 


PRI 


Degree 8. 


— 


M|. Sine | Co-ſme | |Tangent| Co-tang. | 


o[9.14355519-995753| [9-147803|16.85 2197]60 


119.14445 319-995735| [9-148718]:0.851282|59 
219.145 34919-995717| |9.149632[10.850368 Fo 
319.14624319.995699| |9-159544[10.84945615 
4[9.147136]9.995681] |9.151454\10.38485 46156 
519.1 4802<[9.995664| |9-152363110.847639]55 
619.148915[9.995646| |9.153265[10.846731|54 
719.1 49801 |9.995628| [9.154174j10.845825|53 
$19.15068619.9956t0| [9.155077[10.844923|5* 
9[9-151569[9-995 591] |2-I55$78[10.,844022[5! 
to[9.15245119.995573]. [9.1568771j10.3431 23j50 
[1]9.153339|[9.995555[ [5-157775[19.842225|4 
[2]9.1 54208|9.995537] |9.15867$10.941 329148 
t3]19.15508219.99551 9} [9-L59565}10.840435[4 
[4][9-I5595719-99550I| [9.If0457}19.8395 43] 46 
I519.15683019.995482j [9.161 3471]10.838653|45 
16]9.157700 9-995 464| 9.162236|110.837764'\44 
[7]9.15856919.995 446] |[9-163123110.836877[43 
[$]9.159435]9* 995427 164008|10.835992[42 
[9[9.16030i|9.995409] |9-164892|10.835108[41 
2019.16116419.995 399] [9-165773j10.834226]4 
zl[9.1621025|}9.995 372} [9.16665 4110.833346|3 
2219.16288519.995353]} [9-167532}10.832468|38 
be; 9.16374319.995 334] [9.168409|10.831551]37 
2419.16460919.995 316] |9.169284j10.830716| 36 
5 19-16545419.995 297] [9:179157110.829843135 
2619.16630719.995278| |9.171029!10.828971 | 34 
2719.167158[9.995260| [9.171899\10.828101|33 
2819.168008[9.995241] [9.172767[10.827233|32 
919-16383561]9.995222} [9.173634|10.826356|31 
30[9.169702[9.995203| [9.174499}10.825501 30 


Degree 81. 


| | Co ſine | Sire . | | Co-tang.| Tangent} 


Le 


Degree 8. 


— 


MT Sine \ Co-ſine. | |Tangeur| Co-tong. | 


3019.169702[9.995203} |9.174499|10-825501|zc 
31[9.170546 Py 9.175362|10.824638}29 
3249-171383}9.995165| [9.176224[10.3823776] 35 
33]19-172230[9.9495146} [9.177084 10.3823916 L7 
3419-1 7327019.995127| [9-177942[10.822057]36 
3519-1 7390819.995108| [2.178799|10.821201]: 
36]9.174744|9-995089] [$.179655]10.820345 124 
3719-1755781}9-995070| |9.180508[10.819492}23 
3819-17641 119.995051| [9.181 36c[10.818640]:2 
39|[9-17734219.995032| [9.182211110.817789}a1 
4019.178072|9.995012| [9.183c62110.816940} © 
41][9.178900 9-994993| Apt 30M EP Ge 19 
4219,179726|9.994974| [9.184752]10.815248118 
43]9-189551 [9:99495 5| [9-185597[10.81 440317 
4419-131374[9-994935| |9-186439[10.81 3561116 
4519.1821961|9.9$4916}] [9.1872390{[10.312720[15 
46[9.183016[9.994836] [y.183120]10.811880}14 
4719-183834|9-994876| |9.1g38957]10.811042443 
4319-184651 [9.994857] [9.189794j10.810206}12 
4919-185 46615.994838] [9.1 90629[10.809371|11 
5$019.186280[9.9948181! [9.191462|10.808538{15 
$1]9.187092 9-954798} 9.192:294[10.8c7706[] 9 
$219.187903[9.994779| |9-193124[10.806876| » 
5 319-18871219.954759] [9.19395 3]10.306247] 7 
$419-18951919-994739| [9194780 0.805230) E 
519.190325 99947191 9.195606]110.804394] 5 
$6]9.L91130 PRREIe 9. 96440[10.803569] 4 
5719-19193319-994680| [9.197253[10.902747} 3| 
5$819.192734|9.994660| [9.198674[10.801926|} 2 
5919-193534|9-994640| |y.198894[10.801106| 1 
6019.194332|19.994620| [9.19971 2|10.800287 


| co ſine | Sine- | | Co-tang. | Tangent [M 


__Degree 81. 


OST 2 "TIE WY 


a 
— 


1 


Deeree 9. 


Ml Sine | Co-/ine | |Tangent]) Co-tang. | © 


_ 0[9.194332[9.994620] [9.199712[10.800287|60 


— —— 


1[9.195129|9.994600] |9.205529|10.7994701|59 
219.155925 [9.994580] [9.201345 |10.798655|58 
319-196718[9.994560| |9.202I55[10.797841|57 
41[9-19751119.994540| |9-292971110.797029|56 
519-198302 [9.994519] [9-203782110.796218}55| 
6[15.19909119.994499| |9-204592110.795408|5 4 
719-199879[9.994479| [9-205 400[10.794600[F5 3 
$19.200666[9.994459| [9-206207]10.793793[52 
919.201451 pune 9.20791 3|110.792987|51 
T0j9.252234|9.994418| |9.207817110.792183[50 
11[9.20301 7[9.994398| [9.208619110.791381[49 
1219.203797|9.994377| |9-209420110.790580[ 48 
1319.204577|9.994357| |9-210220110.789780[47 
14|9.205354'9.994336| |9-2:1018j10.788982[46 
15[9.206131|9.994316| [9.211815]10.788185|45 
1619.206906 9-994295] 9.212611110.787389]44 
1719.207679[9-994274| [9213405 10.786595143 
18[9.208452[9.994254| [9-214198]10.785802]4% 
19[9.209222|9.994233| [9-2149389]10.785011|41 
2019.209992|9.994212j [9.215780|10.784220[40 
21]9.210760|9.994191| |9.216568|10.783432|39 
(22]9.211526|9.994171] [9.217356[10.782644|38 
(23]9-21229119.9941 FO 9.218142110.781858[37| 
24[9.21305519.994129| [9.218926[10.781074|36 
25 9.213818|9.994108 9.219710]10.780299| 35 
'26|19.214579[9.994087 tree 10.779508[34 
'27|9.215338[9.994066| [9.221272110.778728|33 
28|9.216097|9.994044| [9-222053|1c.777948|32 
[29/9.216854\9.994024| |9.222830|10.777170[31 
30 9.217609|9.9940903| [9.223607110.716393]3c 


| | Co-ſine | Sine | | Co-tang. [Tangent.|M 


| 


Degree 80. 


| 
——__ 


4 Sts . 
Tee . 


þ C—— — 


Degree 9. 


Ml Sine | Co-ſine | [Tangent| ——_ } 


39[9.217609]9.994003| | 9.223607[10. Sl 
31]9-218363[9-993932| [9-224382[10.775618]z 
3219.219116|9.993960| |[9.225156[10.7748 44128 
3319-21 986819.993939| [9-225929|10.774071]2 
341[9-22061819.993918; [9.226704[10.77330c[2 
3519-221 36719.993897] [9-227471110-7725 25] 35 
3649.222115|9.993875] |9.228240[10.771760 
3719-22286119.993854| [9.229007|10.770993 w- 
38 |9.2236061[9.993832] [9.229774110.77022612 
39|9-224349[9.993811] [9.239539]10.769461Þ31 
40[9.2250921(9.9937$9] [9.231302]10. 768698120 
419. 225833] 9. 993768| 9.232065|10. 767935] Z. 
4219.226573|9.993746| |9-232826[10.767174 7. 
43|9-227311]9.993725| [9-233586[10.766414]! 
44[9.228048|9.993703] 19-234345]10.765655 
4519-228784|9.993681] [9.235103] 10.764897 
46 9-239518 [9.993660 9.235859|[10.764141[T 
719.230252|9.993638|] |9-236614[19.763386|13 
48] 9.230984[9.993516| [9.237368]19.76263 2|1 
49] 9-231715|9.993594| |[9-238120110.761380|11 
5049.232444|9.993572| [9-238872]10. 0.761128 L 
$119.233172 9.993550] 9.239622[10.760378 
219. 233899[9.993528| [9.240371[10.759629 
F31]9-2346251[9.993506| [9.241118]10.75 8882 ; 
5$4|[9-235 349|9-993484| [9.241865]10.758135] 6 
5519-236073 9.993462| |9.242610[10.757390] 5 
56|[9.236795 [9-993440| |9-243354|10.756646 
$719-237515[9-993418| [9-244097|10.755903 
5819.238835[9.993396| [9-:244839]10.755161 
5919-23895 2|9.993374| [9+245579] 10.75 4421 
6c19-2396701{9.993351| [9.246319] 10.75 3681 


iQ _- ww 


| Co-jine Þ 3 Sine | |Co-tang. | Tangent. IM 


Degree 80. 


ME OY Wnt: Fa ey 3 = 
* - 


Degree 10, 


- 


M| Sine | Co-ſime | |Tangent| Co-tang. | 


'019.239679{9.993351] [9.246319[10.75 3681560, 


| 


1/9.249386]9.993329]*[9-247057[10.752943[59 

2/9.24110119.993307] |19-247794[10.752206|58 

319-241814[9.993284| [9-248530[10.751470[57 
419.242526]9.993262| 19.249264[l0.759736 56 

5[9.243237 9.993240] [9-249998}10.750002|55 
619.24394719.993117| [9.250730[10.749270]54 
719.24465619.993395| [9-251461[10.748539|53 
$19.24536319.9931732] [9.252191[10.747809|Fz 

919-2460701[9.993149] [9-25 2920[10.747080[F1 
rof9.24677519.993127] [9-253648]10.746352 50 
1119.24747819.993104| [9.254374|10.745626149 
1219.24818119,993011| [9,255200|19.744900[ 48 
1 319-2488831[9.993059] [9.255824110.744176| 47 
1419.249583[9.993036) [9.256547] 10.74345 31 46 
1519.2502$2[9.993013] [9.257269] 10.742731 45 
1619.250930[9.992990] [9.257990[10,742010[44 
[*7 9.25167719.992967] [9.258710j10.741290|[ 43 
1819.252373[9-992944] [9-259429110.7 40571] 42 
1919.25306719.992921] [9.260146110.739854|41 
2019.25 376119.992898] [9.260863[10.739137j40 
2119.254453|9.992875| [9.261578[10.738422]39 
2219.255144\9.9928521 [9.262292[10.737708|38| 
2319.255834(9.992829] [9.263005[10.736995[37 
24|9.25652319.992806| [9.263717]10.736283[36 
25 [9-25721119.992783| 19.264428 10.735572]35 
2619.25789819.992759| [9.265138]10.734862[34 
27]9.253583[9-992736| 19.265847110.734153133 
2819.25926819.992713] [9.266555110.733445|32 
2919.259951 3.992690] 9.267261|[10.732739|31 
3019.260633 9.992666| [9.267967110.7320331[30 


|} Co-/ine| Sine | | Co-tang.| Tangent. |M 


Degree 79. 
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FF "Degree 10, a6 
(M] Sine | Co-ſine | [Tangenc| Co-cang. | 

30[9.260633 104732033[30 
3119.261314|9.992643| [9.268671f10,731329|29 
3219.261994[9.992619| [9.269375|10.730625] 28 
3319.262673[9.992596| [9.270778[10.729923]27 
34] 9-26335119.992572} [9.271479}10.729221] 26 
3519-264027[9.992549] [9-271479 1o0.7:85z211 25 


36|9.264703 = 9.27217$]110.727322]24 


37|19.265378[9.992501| [9.272876|10.727124|23 
3819.26605119.992478] [9.273573110.726427]22 
3919-266723][9.992454| [9-274269[10,725731]31 
14919-2673951[9.992430] [9-274964[10.725036} 20 


41[9.263065 Fl 9.275658110.724342}1 


42|19.268734|9.992382| [9.276351110.723649|18 
4319.269402[9.992362| [9.2770431]10.722957[17 
4419.270069[9.992335| [9-277734110.722267]16 
4 519-27073519-992311} [9- 278424|\109.721576|[15 


461[9. vyiqoo| 9.992287] 19.279113110.720887[14 
47 — 9.992263| [9.279801]10.720199 
4819.2727261| 9.992239] |9.280488]10.719512 
4919-273328|9.992214| [9.2$1174[10,718826 
50[9.274049|9.993190| [9.231858110.718142 


FIſ9. pins ons $.232542[10.717458 
5$219.27536719. m— 9.233225 j10.716775 
5319.276025 [9.992118 - 283907[10,716093 
$419.2766$11[9.992093| |9.2384588[10,715412 
$$19-277337 +: #95669] 19.28526$110.714732 
$619.277991[19.992045} [9.285 946[10.714053 
$719.278685[9.992020| [9.2386624[10,713376 
$819.2792971|9.991996] |9.287301110.712699 
9.279948[9.991971] [9.237977]10.712023 
9.280599[9.991 947] [9.233865 21]10.711 348] « 


| Co- fine | Sine | | Co-rang.| Tangent] My 
Degree 79. | 
ws E 


60 


Tt 
d = 44 


Mj. Sine | Co-ſme 1 [Tangenc| Co-tang. | 


019.2805 99|9-991947] [9-288652[10-71134$]60 
1[9.28122919. — I10.710674|5 9 
219<28189719.991B97}. 1.239999 10.719001f58 
3[9-292544þ9-991873] ,[9-299671110.799329[57 

| 4[9-233190[9.991848| [9.291 342 10.708658]56 
5 9. 2838361}9.991823] |9.292013{10.707937]55 
 619.28448019.991799 - 9.292682[16.707318! Sat 
719.285124|19.991774| [9.293350{10.706550[53 
$19.285766|9.991749| [9-294017[10.7905983[52 
919.286408 [9.991724j [9.294634[10.705316|51 
1019.2870484 9.  ERCa 10.704651150 
1119.287688[9.991674|. |9.296013[19.703937]49 
112[9.28832619.991649| [9.296677 [10.703323[48 
13][9.288964[9.991624| [9-297339[10.702661147 
1419.289600[9.991599] |9.298001[10.701999]46 
Jr5 9.290236[9.991574 3.298662[10.701338 45 
16]9.290870 —_— 9.299322|10,700678|44 
17]9.291504[9.991524| |9.-299980|10.700020|43 
1819.29213719.991498| [9.390638[10.699362[42 
19]9.292768[9.991473] |94391295|10.698705|41 
2019.29339919-991448] [9.301951 10.698049|40 
. 121]9.2942291[9.991422] - 97303607 1(10-697393 39 
j22|9-294658|9.991397| [9.303261110.696739| 38 
123]19.2952861[9.991372| |[9:303914[10.696086|37 
124'9.295913|9.991346| [9.304567]10.695 433, 36 
25|9. 296539194991321] |9.305218]10.694782|35 
426|9.297164|9.991295] [9.305867 L0.694131]34 
12719.2977881[9.991270] [9.306519110,693481133 
23 [9.298412[9.991244]| [9-397168[10.692832|32 
19|9.299034[9.991218] [9.307816[10.692184|31 
([30|9-299655[9.991193 [9. 308463 10.691537130 
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| Co-ſine | Sine | | Co-tang. _— 


Pra. FR Tg a\ th roy bd ty 


6 
« 
Sg. 


"x 


nd 


” - 
ons. "£m 
— 


| _ Y 
oY POS ORR ACh eg 


POST I OTE EO OR FO UE OP 


[ 


EI EReds” -- 


”% 
— 


"Degree 1 TR 
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Degree 79. 


M| Fine \ Co-fo ine. | [Tangent] Co-rang. | 
z0\9- 295655|9.991193]. [9.30846? [10. 0.6915 37|30) 
31]9-300276[9.991167| |: 399109[10.690891|29 
3219.32059519.99LI41 9-399754 10.690246|28 
3319-391514|9.991115| {9.310399|l0.689601|27 
34|9-302132[9.991090| [9.311042[10.688958|26 
3519-30274919.991064| [9. Z11685}t 19, 2.688315 25 
3619.303364[9.991038| [9.312327|10.687673|24, 
3719-39397919-99101I2 9.312968110.687032[23 
38]9.394593[9-999986 ns 10.686392 22 
| _ 5.990960] [9.314247[10.68575.3|21 
z4c|9.30581919.999934| [9-314885|10.685115]: 
41[9-396430[9.990928} [9.315 523 10.684477|19] 
42|9.397041[9.990882| [9.316159 10,683841 IS] 
43|9-327650[9.990855 9.316795|10.683205|17| 
44|9.308259|9.990829| pH 10.682579[16 
45. 9.990803] [9-318064[10.681936 21 
46|9.399474[9.999777] [9.318697 $0.6ÞL309fMg7 
47|9.310080[9.990750| [9.319330[10.680670|1zf 
48 [9.310685[9.990724| [9 319961|10.680039|l2 
49|9-311289[9.999697] [9-320592119.679498 " 
5O 3:311899[9.999671 9.321222110.678978]106 
5119.312495[9.990645 9.32I8F1 10. 678149] 5 
5219.313097[9.990618| [9.322479|10.6775 21 g 
5319-31369819. 990591 9.3»3106 10.676894] 7 
54|9.314297[9-990565| [9-323733|10.676267| 6 
5519.314897[9-9995 38] [9-324358110-675642] 5} 
5619.315495[9-990FI2 9.324983 10.6759217 af 
15719.316092[9.999485| 1|9.325607]10.674393] 3| 
5819.316689[9-990458|] [9.326231 0.673769] 2þ 
5$91[9.317284|9.990431 mon "OPIN If 
6019.31787919.999404| [9-327475 © 
| Co-/ine | Sine «| | (o-tang. [Tangent =Þ4 
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Degree 13. 
- 


—_— 


M! Sine | Co-fone | [Tangent| Co-tang, | 


0[9.317879|9.990404| [9.327475 [10.6725 25|6c 
119.318473[9.999377 [9- 328095 10.671905|59 
2[9.319966[9,990351| 19.328715|10,671285158 
319-319658[9.990324| [9.329334[10.670666|57 
4|9.320250[9.990297; [9.32995 3[10.670047]56 
519.320840[9.990270| [9.320570[10.669430[55 
6|9.321430!9.990242| [9.331187|10.668813|54 
7\9.322019|9.990215| [9.331803510.668197|53 
$[9.322607|9.990188| [9.332418[10.667582|52 
919-323194[9.990161j; [9.333033[10.666967|F1 
1019.22278919.990134| [9-333646110.666354|5c 
11[9.324366|9.999107| [9.334259|10.665741|49 
1:19.324950[9.990079] [9-334871]10.665129|48 
319.325 534|9-990052| [9.3354382110.664518| 47 
14|9.326117|9.990025| [9-336093110.663907|46 
1519-32669919.999997] [9-3367021]10.663298[45 


17 


18 


LI 


$22 
2319.331328$ 
24 |9.331903 
FS 


19 


7s 9.989970 
9.327862|9.989942 
9-32844119.989915 
9.329020 [9.989887 
20| 9. 3295 99[9.98 9860 


9-337311110.66268 9] 44| 
9.337919{[10.662081|43 
9.338527110.661473[42 
9.339133[10.660867|41 
9.339739[10.669261|40 


9.330176 
9-330753 


9.332478 


[9.989832 


9.989804 
9.989777 
9.989749 


9.989721 


oy 10.659656[39 
9.340948|[10.659052[38 
9.341552110.658448137 
9.342-155j10.657845|36 
9.342757110.657243135 


2619.33305119.989693 
2719-333624[9.939665 
:819.334195|9-989637 
29|9-334766|9.989609 

019-33533719.989581 


9.343358]10.656642[34 
9. 343958]10.656042[33 
9. 3445581]10.655442[32 
9-345157110.65 4843131 
9.345755110.654245130 


| Co-fue | Sine | | Co-tang.| Tangent | 
Degree ' 77. | 


tos wor on dl, 
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Degree 12. 


"4 


F 
— 


M| Sine | Co-fine | [Tangent] Co-tang, | 


3019-335 337|9-939581|] [9.345755[10.65 4245 


[30 


31[9-335 926] 9.989553] [9-346353[10.65364729 
32[9-336475|9+-939525| [9.346949|10.653051128 
3319-337043|9-9895 97] [9.347545[10.652455[37 
34|9.337610|9.989469| [9.248141]10.651859]26] 
3519-338176|9.939441] |9.348735|10.651265]25 


36|9-338742|9.989413 


37 
38 
39 
4019 


9.33930619.989384 
9.33987019.989356 
9.349434|9-989328 
9. 34999619.989299 


| 


9.349329110.,650671|24 
9.349922110.650078|23 
9.359514110.649486|842 
9.351106110.648894|21 
9.3516971]10.648303|20 


411g. 34155819.989271| [9.352287]19.647713]19 
4219.342119[9-939243| j9.352376[10.647124|18 
4319-342679[9-989214} [9.353465]10.6465 3517 
4419-343239[9-989186| [9.354053[10.645947|16] 
4519-34379719-939157} [9.35 46401192.645 360[15 
4619-344355]9-939128] [9.355227|10.644773}1 
4719-344912|9.989109| [9.355812110.644187|13 
4819.345469|9.989071} [9.356398[10.643602|12 
4919-346024|9.989042}| [9.356982|10.643018[11 
501]9.34657919.989014| [9.357566110.642434]10f/ 
$119. 347134[9.9838985| |9.358149]10.641851] 9 
$219.347687|9.988956| 19.35873i{10.641269] $ 
5 319-348240[9.988927] [9.359313[10.640687] 7 
54[9+-348792[9.988898] [9.359893[10.640107] 6 
5519-349343[9-938869] [9.360474}10-639526] 5[| 
5619. 349893[9.988840] [9.361053]10.638947] 4 
F719-350443 5 28882 1| 9.361632[10.638369 | 
5819. 350992|9-988782] [9.362210110.637799| 2 
$919-351540[9-988754| [9.362787110.637213} 1 
6019. 35208819.988724] [9.353364|10.636636| 0 
| Co-/ine | Sine | | Co-tang-|Tangenc |M 
Degree 77. 


AAC Lt (- >; w 
LE a ade ES 
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p 4 


< Fr 
FE $3 +4 0 oe” : 


"Dae 1 TH 


M[ Sine 


1C 9-ſme | [Tangent] Cotange | T 


o[9. 352088[9.. 988724] |9. 363364|10. 636635|60 
[9.352635 [9.988695 [9: $363940f10.636060[5 9 
219.35 3181|9.988666| [9.364515]10.635485]58 
319-35 37261[9.988636| [9.365090 10.634910[57 
419-35 427119.933607] 19.365664|10.634336|56 
: 9.35418519.988578| [9.366237j10.633763[55 
6[9-355358[9.982548| [9.366810 10.633190[54 
719-355901 eg 9.367382[10.632618j5 3 
819.356443[9-988489| [9.367953 10.632047|52 
919-356984[9.988460 9.368524[10.631476]51 
I019.357524|9.988430 [9.369094[10.630908 5Oj 


9.369663[10.630337 49 


8| 


= Co-/ne | Sine | | Co-eang. | Tangent| 


9.353064 [9.988401 
HE 9.938371] [9.370232[10.629768|4 
1319-359141]9.988341| [9.370799|10.629201 47 
1419-35 9679|9.988312] 19.371367|10. 628633146 
$19-35021519.988282] [9. 19-371933]10.628067]45 
619. ESTES [9. 372499[10.627501]44 44 
719-361287[9.988223] 19.373064|10.626936 43 
819.361822[9.988193|. [9.373629[10.626371 42 
919-36235619.988163| [9.374193[10.625807[41 
2019.362889|[9.988133 19-374756[10.625244|40/ 
ZI 9. 363422 9.988103 9.375319 10,624681 = 
{22 9. 36395 4|[9.988073} |9.375881[10.624119]38 
'23 9.364485 [9.988042| [9.376442[10.623558|37 
j2419-365016[9,988013| 19.377003[10.622997| 36 
[25[9-365546][9.987983] [9.377563[10.622437|35 
26[s- $36607519,987953| [9.378122[10.621878| 34 34 
[27[9.366604 9.937922 9.378631110,621319 
/2819.367132[9.987892 9.379239110.620761 32 
,29]19.367659[9.987862| [9.379797] 10.620203 3 
*3019.368185[9.987832| [9.380354|10.619646] 30 
M, 


| EIS 


Degree 76. 


a > m_ 
M| Sine | Co-ſine | [Tangent} Co- rang. | 5 


30l 9. 3681857 9.987832] 19- 380354|10.61s 619646130 


WA as LA IS ogy - 
OS, <Pabab- we 


te CEE 4 
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Degree 13. 


Fs 


31 
32 
33 
34 
35 
36 
37 
38 
39 
4O 


9.36871119.987801| 19.380910 
9-36923619-987771] |9.381466 
9.365761 [9.987740] [9.382021 
9.370285 [9.987710] [9.332575 


9.370808 [9.937679 9.383129 


10.619090{2 

10.6185 34|28 
10.617980[27 
10.617425f26 
Io.616871125 


9.371330|9.987649] | 9.383683 
9.371$52[9.997618| [9.384234 
9.37237319-987588| [9.384786 
9.372894[9.987557] 19-385337 


10.616318|24 
l0.615766]23 
lo.6152I14}22 
10.614663|21 
To.614112}20 


arls 


42 
43 
44 
45 


9.373414|9.98752E| [9.385889 
[9-373933'9-987496 9.386438 
9:374452|9-9387465|] [9-336987 
9.37497019.987434] [9-3387536 
94375 487[9-987403|] [9-3388084 
9.376003[9.98737:] 19.38863} 


I0.613562119 
I0.613013118 
10.612464[17 
10,611916jI6 
go0.61136gÞ15 


46 
47 
[48 
49 
50 


9.376519]9-987341| [9.389178 
9.377035[(9.987310| [9.389724 
9.377549[9-9387279] [9.390270 
9.378063|!9.987248| [9.399815 
5019. 378577[9-937217] [9.391360 


Io. co—_ 
10.610276|[1 
10.,609730 , 
Io.609185|I1 
10.608640[lo 


F1 
F2 
33 
54 
55 


9-379089[9.987186] [9.391997 
9.37960119.987155] [9.392467 
9.33011319.987124| [9.392989 
9.380524|9.987092| [9.3935 31 
9.331134|9.987061] {9.394074 


10.608097] 9 
I0,6075F3{ 8 
10,60701If 7 
10.606469] 6 
10.605937] F 


56 
57 
58 


59 
6C 


9. 381643[9.987030 
9.382152[9.986998 


— 


9.33367519.986904 


9.394614|10.605 386} 4 
9.395154[19.604846| 3 
9.382661[9.986967] [9.395694 10,604306} 2 
9.383168[9,9926936; [9.396233[10-603767} 1 

| 9.396771]10. 603225] of 


_Degree 76: 


| Co-fm | Sine | | Co- -tang. | | Tangenc.[M| 


| 


_— 


I 
: 
: 


o E OS 


ll —_— 


Degree 14. 


Ml Sine |Co-fine | |Tangent] Co-tang. | 


 0[9.38367519-986904] [9.396771110.693229]60 


I[9.384181[9.986873 
219.3846387|9.986841 
3|[9-385192[9.986809 
4|9-385697[9.986778 
519.386201]9. 986746 


9.397309 
9.397346 
9.393383 
9.393919 

9.399455 


l10.602694|59 
I0,.602154|58 
10.601617157 
I0.601081]56 
10.600545[55 


619.386704[9.986714 
719.387207|9.986683 


3-399990 
9.4005 24 


I0.6009010|54 
10.599476]53 


819.387709|9.986651] [9.401058|1b.598942|53 
919.388210|9.986619] [9.401591]10.598409|51 
1019.38371119.9986587] [9.402124 10.597876|56 
Iil9.389211]9.986555] [9.402656 10.597344|49 
1219.389711j9.986523| [9.493187[10.<96813|48 
13]9-39021019.986491] [9.403718|10.596282[47 
14|9.390708[9.986459| |9-494249]10.595751]46 
x519.291206[9.986427]| 19.404778|10.595222[45 
16|9.391793]9.986395| [9.405 306[10.594692[44 
1719.392199|9.986363| [9.405836J10.594164143 
1819.392695|9.986331| [9.406364] t0.593636[42 
1919.393190[9.986299| |9.40689:2}10.593608[41 
20[9.393685|[9.986266| [9.407419410.592581] 40 
21[9.394179|9.936234} |9-407945|10.592055|39 
2219. 394673[9.986201| [9.40847I|10.591529] 38 
2319.39516619.986169] [9.408996110.591001] 37 
24[9-395654[9.986137] [9.499521110.590479| 36 
25 [9.396150[9.986104| [9.4L0045j10.589954|35 
26|9.396641 [9.986072] |9.410569|10.589431]34 
2719.397131[9.986039] [9.411092{10,588908[33 
2$19.397621|9.986007] [9.411615}10.588385|32 
29|9.398111[9.985974| [9.412137|10.587863}31 
3019.398600|9.985 942] [9.412653j10.587342130 


\ | Co:fime | Sine | | Cortang.| Tangent [M 


II 


Degree 75. 


4364 JI Xx Nos 


—_ ES 


—— 


| Co-ſone | [Tangent] Co-tang. [ 


3019.398600[9.985942] [9.41 2658|10.587342}30 
131]9.399087 [9.985 909| [9.413179|10.586821{[29 
3219.399575(9.985876| [9.413699}10.586301[28 
3319.400062[9.985843] |9.414219110.585781]27 
341 9.42054919.985817 a IO,F85262|a6 
35]1$-401035[9.9385778] [9.415257[10.584742125 
3619.40I520 9.985745] |9.415775|[10.584225 [24 
719-402005[9.985712| |9.416293110.583707 23] 
33819. 40248919.985679] [9.416810[10.583190 2.2 
3919-40297219.985646| [9.417326[10.582674|21f 
4919-49345 519.985613] 1[9.41784:[i0-582157]20 
47 |9.403938[9:985580| [9.418357 10.531642[19 
42[9.404420[9.985547]|-|[9.418873]10.581127|18; 
4319-494901[9.985513| [9.419387]10.580613117 
4419-405 3821 9.985 480| [9.419901|10.580099]16 
4519-49586219.985447| [9-420415|10.579585|IF 
46[9.406341|9.985414] |9.420927|10.579072|14 
4719-406820|[9.985380| [9.421440j10.578580j1g 
48 |9-407299[9.985 347] [9.421951110.578048[1'z 
4919-407776 pr 9.422463110.577537 re] 
501[9.408254|9.985 280} [9.42297 3110.577026 oy 
51[9.40873119.985247| |9-423484[10.576516] 9g 
$219.409207|[9.985213] [9.423993[10-576007| 8 
$319-40968219.985180{| [9.424503[10.575497] 7 
$4[9-410157|9.985146| |9.425011110.574989]| 6 
$519.410632[9.985112] ;,9.425515 10.574480] 5 
56[9.41110619.985079} [9.426027|10.573973] 4 
57 9.41157919.985045| [9-426534[10.573466 3| 
$819.4120521[9.995011] |9.427041110.572959] 2: 
$919-412524|9.9384977] [9-427547]10.572453] I 
6019.41299619.984943{ |9.4:8052|10. 0.571947] © 
þ Co-ſine | Stne | ] Co-tang. | Tangent|M) 
| Degree 75. 


F 


Deerce T5. 


MT Sine | Co-ſine | [Tangent] Co-tang. | | 


019-41299619.984944] [9.428052|10.571947|60 
119.413467|9.934910| [9.428557[10.571442]5y 
219.413938(9.984876| [9.429062 10.570938158 
319-414498 [9.934842] |9.429566[19.570434|57 
4|9.414878|9.984308| |9.420070[10.579930[F6 
5 3.41534749.984774 9.420573110-579427155 
6|19.415815|9.984740| [9.431075|10-568925|5 4] 
719.416283|9.984706| |9.431577[19-568423[53 
$19.416850[9.934672] [9.433079[10.567921}52 
919.417217|9.9384637]| [9.432580[10.567420]51 
10]9.417634|9.934603] [9.433080]10-5E6920]50 
11][9.413149|9.984569| |9.433580[12.566419]49 
t219.413615|9.984535| |9.434080]10.565920|48 
1319.419579]9.9345c0| [9.434579]10.565421147 
14[9.41954419-934466| [9.435093]10.564922 [46 
1519-42000719.984431] 19435576 12.564424[45 
16]9.420470|9.984397| |9.436073[19-563927[44 
17]9.42093319-984363]| |9-436570[10-563430[43 
18]9.421395|9.934328] [9.437067]10.562933[4: 
1919.4213856|9.984393| [9.437553] 10-562437[41 
20[9.422317[9.984259] [9.438059 10.561941 40 
2119.4227738|19.984224| |9*433554|[10.561446] 39 
2219.423233|9.994189] [9.4395 48|10.560952|38 
231 9.423697 [9.994155] (9.439543119-560457137 
24'9.42415619.934120| |9.440036110.55 9964136 
25|9.42461519.984085| [9.449539119.55947 1135 
26|9.425072|9.984950| |9.441022|10.553978|34 
27|9.425530j9.934015| [9.441514|10-55 34836133 
23|9.425 9$7[9.93 3980] [9.442006|19.557994[33 
29\9.426443[9-983945] [9-442497[19.557503131 
30|9.426899 tans [9.442988 lo.557011]3c 


| Co-ſine| Sine | | Co-tang. | Tangent. |M 


Degree 74. 


F - 


Þ 
4 
z 


bk 
R 
* 
x 
4 
5 
þ 
br 
(7 
» 
5 


> " 


Pn te itt 


| Degree 15. 


a 


M| Sine | Ce-fine. | [Tangenc| ( Ciotang. | 


30|9.426899[9.983910| [9.442988|10.557911| 3c 


3119-42735419-983875| |19.443479]19-5565 2129 
32|[9.427809[9.933840| [9.4439683[10.556031 \$| 
33]9-428264[9.933805} 19.444458[10.555542|27 
34[9-428717[9.933770| [9.444947}19-55505 3 ef 
3519-42917019-933735] 19-445435 19.554565| >| 
36]9-429643|9.983699| [9.445923[10.554077|3. 
37[9-439v75|9.983664| [9.446411}10.553589|2:; 
3819.430507|9.983629| [9.446898j10.553102|22 
39]9-430973|9.983593] [9-447384|10.552616|[21 
4c[9.431429|9.9383558| 19.4478701|10.552129 2} 
4119.431879]|9.983523| [9.443356]10.551644|1 
4219-432328[9.983487| [9.448841[10.551159|18 
43]9-43277819-933452| 19.449326|10.550674|17] 
44|9-43320619.933416| [9:449870|10.550181[16 
45|9-433674|9.983380| [9.450294[10.559706|15 
46|9.434122[9.983345| |9.450777[10.549223|14 
47 [9-434569[9-983309| [9.451260[10.548740|13 
4819-43$016[9.933273| [9.45 1743[10,548257|[12 
4919.435462[9.933238| [9.452225[10.547775|11 
50[9.435918 9.983202 9.452706110.547294hflo 
5119.436353[9-983166| [9.45 3187[10.546813| 9 
5219-436798[9.983130| [9.453668[10.546332| 8 
53]9-437242|[9-983994| [9.454148|10.545352] 7 
54|9-437686|9.933058| [9.454629110.545372| 6 
5519-43812919.933022] [9.455107119.544893] 5 
a 9.455586[10.544414| 4 
5719-439014|9-9382950| [9.456064[10.543936| 3 
5819-439456]9-932914| [9.456542[10.543458| 2 
5919-43989719-982878| [9.457019[10.542930| x 
£0/9.44933819.982842] [9-457496119-542503] © 
| Co-fine | Sine | |(o6-tang. | Cangent.|M 
Degree 74. 


- 


F 3 


Sie Degree - 16, ITY 

M' Sine | Ce-fine | [Tangenti Co-tang. | 
0[9-449333|9.982842| [9.457496|10.542503}60 
1[9.442778|9.982805| [9.457973[10.542027[59 
219.441218 [9.982769] 19.458449[10.541551158 
319-44165$}9.982733] [9.458925[19.541075[57 
4\9.442096|9.982696{ [9.45 9400[10.5 4060056 

$19.44:53519.982660| [9.459875|[10.540125F55[- 

619-442973 pr RIe4 [9.460349|10.539651]54 
} 719.443416|9.982587| \9.4603829|[10.539177|53 
819.44384819.982550| [9.461297|l0.538703|52 
919.444284[9.9382514] [9.461770j10.538230|F1 
1019.44472019.93 2477 9.462242110.537758 Fc 
Þ 1]9-445155|9-982441] [9.462714|10.537285|49 
| [219-445 599[9-982404 9.463186110.536814|48 
; $3 9.446025 [9.982367] |9.463658[10.5 36342] 47 
; {:4[9-446459[9-982330] [9-464129]10.535871146 
$'519-44689319-982294] [9-464599]10.535401145 
x 16[9.447326[9.982i57| [9.465069[10.534931[44 
I7]9.447759|9.982320| [9.465539110.534461143 
18] 9.44819119.982183| [9.466008f10.533992|42 
19] 9.44862319.982146] [9.466476110.5335231[41 
201 9.44905 4[9-982109] [9.466945]10.53305 5140 
2119.449435 [9.982072] [9.467413|10.532587[39 
2219.449915|9.982035| [9.467880|10.532120| 38 
2319.450345|9-9819983| |9.468347|10.531653[37 

2419.450775|9.981961]| [9.4638814[10.531186 
519-45 1203[9.981923] |9.469280[10.530720|35 
$2619.451632[9.981986| [9.469746 10.530254(34 
27|9.452060{9.981849| |9.470211]10.5297891[33 
:819.452488|9.981812] |9.470676[10.529324|32 
2919-452915[9.981774| [9-471141]10.528859|31 
3019-45 334: [9.981737] [9.471605|10.528395130 

| Co-fine | Sine | | Co-tang.| Tangent | 

Degree 73. 


36] : 


M$ 4 My 


: 


a " 
* hn wi nw Oy "IJ 7 
WY TN x 0 
pe & BS 4 


—_ 7 


MI Sine Sine | Co-fine | . [Tangent] Co-tang. | © 


3049-45 3342[9.931737] [9:471605[10.528395]30| 


131|9.453768[9.931699| [9.472068|10.527931[29, 
32|[9-454194|9.981662| [9.4725232[10.527468}28 
33]9-454619[9.981624| [9.472995|10.527005|27 
34] 9-45 5944 © _ 9.473457110.526543|26 
3919-45546919-981549 


9.473919110.526681|25 


3$719-45631619.931474| |9.47484z|10.525158 
3819.45673919-981436] [9.475 303]10.524695 
3919-45 7162 9 9.475763110.524237]2 


36|9.455892|9.981512 Toe 
4019-45758419.98136! : 


19-476223|10.523777120 


[41[9.458006 [9.981 323] 9.476683]10.523317|19 
4219.458427|9-981285| [9.477142[10.522858 - 
43]9-458348[9.981247| [9.477601]10.522399 — 
4419-45 9268[9.981209] [9.478059{10.521941116 
4519-45 968419.981171] [9.478517] 10.521483 r5| 


46[9.460108 
4719-460527 
48]19.460946 
(4? 9.461364 
5019.461782 


rs 9.478975|10.521025 [14 
9.981095| [9.479432/10.520568|13 
9.981057] [9.479889|[10.520111]12 
9.98019 {—— 10.519655 rx| 
9.980g98c 480301110.519199|10 


$119.462199 
F219,462616 
5 3]9-463032 
$41[9+463448 
55[9-463864 


| | 19.481257[10.518743] 9 
9.930904| 19.481712[10.518288 $| 
9.980866| [9.482167[10.517833] 7 
9.980827] [9.482621]10.517379] 6, 
9.980789] [9.483075|10.516925] F 


56|19.464279 
{5 719-464694 
5819.465 108 


9.980750| [9.4835 28{10.516471] 4 
9.980712} [9.483982}10.516018] 3 
9.980672] [9.484434|10.515565] > 


9.980635] [9.484887;10.51FI1I3 x 


$919+465522 
col* 465935 


9.9805 96| 19.4853391}10.514661] © 


| |Co-fine | Sine | | Co- tang |T [Tangent |M 


Degree 73-___ , 


LOSES 


CLONE IS 


[ Cul OT 


- r 


_ ee 17. 


M| Sine 


| Co-fine | [Tangent] _ | 


I 989596] 


— 


9.466348 
2|19.466761 
31 9-467173 
9.467585 
9.467996 


9.980558 
9.980519 


9.980441 


9.980480] 


9.980403 


TT 10.514209[59 
9.486242[10.513758|58 
9.486693[10.513307[57 
9.487143|10.5128571|56 
19.4875 93110.512407155 


9.468817 
9.469227 
919-469637 
20! 


9:460446| 


9:930325 
9.980286 
9.980247 
9.980208 


[9.980364 


9.488941 
9.489390 
9.489838 


9.438043|10.511957|54 
9.483493110.511507[53 
l0.5Iiog9|52 
I9.5Io61t0jFl 
10.5I0162150 


1119.47045 5 
I219.471863 
1319-471071[9 
14|9-471678 


9.980169 
9.930130 

«930091 
9.980052 


1519-472086 


9.980012 


9.490286 
9+499733 
9.491180 
9.491627 
9.492073 


10.599714 
10.509267 
10.508820 
10.508373 


1619.472492 
1719.4728 98 
181 9.473394 
I919.473710 
2019.474115 


I. 979973] 
9.979934 
9.979894 
9.979855 
9.979816 


[9.492519 
- 492954 
9-493410 
9.493854 
9.494299 


19.507 481 
10.507035 
10.506599 
10.506145 
10.505701 


10.5075928|45 


49 


48 


47 
46 


44 
43 
42 
41 
1140 


»119.474519 
2219.474923 
2319.475327 
24 9.475730 
2519-476133 


9.979776 
9.979737 
9.979697 
9.979658 
9.979618 


9.494743 
9.495186 
9.495630 
9.496073 
9.496515 


10.505257]35 
l0.504813 
10.504370 
10.503928 
10.59234835 


39 
38 
37 
36 
35 


26[9.476536 
2719-476938 
2819.477340 
2919.477741 


9.979499 


[20 9. 478142, 


9.979578 
9.979539 


9.979459 
9-979419 


9.496957 
9.497399 
9.497840 
9.498282 


19-498722 


[10.503043 


I0,502601 
10.502160 
10.501718 
l0.5012%8 


34 
33 
32 
31 
zc 


—— — 


Degree 72. 


| |] Co-fi ne - | Sine | ornnget anon 


- — C2 a 
” Sn * "Jo - 
»% fa Oe £ < ” 
tbr 0 Oe at RR 


” 
Os OO I WR IG RD Ts, 


IRS. 


Degree I7. _ _ | : 


M}j Sine | Co-ſmne | ITangent} Co-tang. | 


3019.47814219.9794191 [9.498723[10.501278[30 


7129! 


; 
3 


oO = = w aim ag) ow 


3119.47854219-979380| 19.499163]10,500837 
3219.4789421[9-979349| [9-499602[10.500398|28 
3319-47934219-979300| [9.500042[10.499958[27 
3419-47974119-9792:60} [9.500481110.4995 1926 
35 [9-480149[9.979220] |9.500920[10.499080[25 
36]9.4805 38 [9.979180] |9.501359110.498641]24 
3719-480936[9.979140| [9.591797[10.493203]23 
38|9.481334|9-97 9099} [9-592234[10.497765| 22 
3919.4317311[9.979059] [9.502672110.497328| 21 
4019.48212819.979019] [9.503109]10.496891]20 
41]9-482525|9.978980| |9.503546|10.49645 4|19' 
42{9.48292119.978939 - 503982110.496018|18 
43]9-483316[9.978398] [9.504418]10.495582[17 
44\9.483711]9.998858| [9.50435 4[10.495146|16 
45|9-48410619.9788171 [9.505 239110.494711]t5 
46|9.48450119.978777] [9.5957324[10.494216[14 
47|9-4343895|9.978736| [9.5c6158110.493341|t3 
48 [9.485239|9.973696| [9.5065931[10.493407|[13 
49[9.485632[9.978655| |9-5257026[10,492973|11 
5$019.4860751|9.978615| [9.597459110.49254c}lo 
51[9.486467[9.978574| [9-597892|10,492107 
5219.48685919.978533| [9-508326[10.491674 
53]9-487251[9.978493| [9.503759|10.491241] 
$419.487642[9.973452| [9.509181 10.499809 
5$519.488033[9.979411 2.50962, 10.490377 
$6]9.4383424 ah [9-5 19044 10.439946 
$7]19-4388814[9.978329| [9.5 10486| 19.4895 15 
58 9.4$9204|9.978238| [9.510916] 10.48 9084 
$9' 9.489593[9.978247| [9.511346|19.488654 

6c|9. 439982{9.9782-6{ [9.511776|10.488225 

| Co-/ine | Sine | | Co-2ang. | Tangenc.|M 


Degree 72- 


, os be or, co 
v . 


EY 3 Sow, "LH EY” & SE oo 
- —  —— 


[M] Sine | Co-/ime | TFancear Co-tang. | [ 


.| 0|9.489982|9- 978206| (9-511776[16, 488224] 


I{9.490371 
319.499759 
319491147 
4[9-491534 
$19-491 22 


9.973165 
9.9781 24 
3.978083 
9.978042 
9.478000 


[9.512206 
9.512635 
J.,513064 
9.513493 
JeF1 391 


10.487794 
10.487365 
10.4386936 
I0.4$6507 


I C. 486079 


ta oi co SIN 
ld api FP re ED 


61]9.492308 
719-492695 
$19.493080 
919-493466 
1019.49335' 


9.977559 
3+977918 
2.977877 
9.977335 
9.977794 


[9.514349 
9-514777 
9.515204 
9.515631 


9.516057 


i10.485651 
I0.485 223 
10.484796 
I0.484369 
I0.48 394: 


11 9.494236 
\I2[9.494620 


9.977752 
9977711 


3.516484[10.483516[49] | 
9y-FI6910[10.483090|48 


54 
$3} 
523 
FI 
L 


I 319.495005[9-977669] [9-517335[10-482665|47 
1419-495 388]9.977628} [9.517761110.4822391|46 
I5[9-49577'[9-977586] [9-518185[10.481814|45 
16]9.496154|9-977544| [9-51$610[10.481390]44 
17|19.49653719.977593]| [9-519034[10.480966|43 
18|19.496919|9*977461] |9-519458110.4805 42[42 
1919.497301 [9.977419] [9-519882[10.480118|41 
 [2019.49768219.977377] 19-520305[10.489695140 
2119.498063[9.977335| |9.520728\10.479272[39 
2219.458444[9-977293]| [9-521151110.478849|38 
2319.49383824[9.977251| |9.521573110.478427| 37 
[24|9.499204[9.977209| |93.521995110.478005|36| ? 
2519-499584[9.977167] [9-522417110-477583135| Þ 
26 9.977125] [9.522838[10.477162]34 © 
2719.500342(9.977083] [9.523259110.476741133} 
28[9.50072019.977041] [9.523679|[10.476320[32) 2 
2919.5010y919.977999| |9.524109{10.475gooſ31| 2 
3919.50147619.977956| [9-524520110.475480[30] i 
| Co-fine | Sine | | Co-tang.| Tangent [M| | 


Degree 71. 


- 
—— 


D — 


Degree' 18. 1 
Ml Sine | Co-ſine | [Tangent] Co-tang. | 
zol9:50147619.977956| [9.524520|10.475 480] 30 
3119.501854[9.976914| |9.524939[10.47506c[29 
32[9.502231[9.976872] [9.525359 10.474641|28] 
33]9.50260719.976830| [9.525778110.474222]27 


34]9-502584[9.976787 ape gt 95. 26 
3519.50336019.976745| [9.526615110.473385| 25 


1 
þ £< 
34 
"* 
® 
ba 
- F | 
I 
% 
40 
E. 
Ne, 


* [36[9.503735[9.976702| |$.527033[10.472967[24 
3 13719-504110[9.976660| [9.527451[10.472549j23 
38]9.504485|9.976617] [9.527868[10.472132 [22 


3919-504840[9.976574| |9.528285[10.471715 31 
40 9.59523419.976532| [9.528702 19.471 298|2c 


3 141 7 nar 9.976489] [9.529118[10.470881[19 
= 142[9-505981 [9.976446| [9.5295 35[10.470465|[18 
3 14319-50635 4[9.976404| [9-52995c[10,470049[17 

44|9-506727|9.976361| [9.5 30366[10.469634|I6 

45 el ett 9.530781 10.469219 15 

4619.59747119.976275| [y.531196|[10.465%04'14 

4719-507843[9.976232] [9.531611110.,468389|11 
48|9.508214}9.976134} [3.532025[10.467975|1': 

XF . [49 9.50358515.9761 46 9.532436110.46756 [1 

1 ſ0[9.509Ig5 519.976103| 9:532852110.467147 Ic 


5119:509326[9.976060| [5.533266[10./466734 


9 
5219.5056961|9.976017| [9.533679|10.466321| 8 
F319.51006519.975973] 19.534092110.465,05| 7 

E 
5 


= 154j9-5104341[9.975930| [9.534504|[10.465496 
= Þ519-510803 2-975387] 9.534916110.465-84 
* [56[9.51117119.975344] |9.535328|10.464672;j 4] 
F719-5:1540|9.975800| [9.535739[10.464261| 3 
$812.511907[9.975757] [9.536150[10:463849; 2 
$91[9-511275[9.975713] [9+536561 10.463439/ I 
60]9.512642[9,97567c| [9-536972[10.463928j © 
| Co-fire | Sine | | Co-tang.| Tangent|M 
Degree 743. 
es * 


—— 
Page Nc F CS | 
—_ a—_ 


ut 
bn C— 


— 


WTO 


I9. 


M[ Sine | Co-ſine | [Tangent] Co-tang. | 


019.512643[9.975670] [9.536972]10.463038|60 


119.51 3009|9.975636| [9.537382 10.462618]59 

| 219.513375|9-975583]| [9-$37792 10.462208|58 
319.5137411]9-975 539] [9-533202[10.461798|57 
| 4[9.514107|9-975496| |9.538610|10.461389|56 
519.514472[9.975452| 19.5 3592c[10.460g8c|55 
619.51483719.975408]| |9.539429]10-460571]54 
719.515202[9.975 364 9.539837[10.460163]53 
8]9.51556619.975 321] [9-5 40245|19-459755}52 

- 919.515930[9.975277} [9.5465 3]10.459347]S! 
1019.516294[9-975233| [9-541061]10-453935[59 
by 9.516657[9.975189| 19.54146$|10.4585 32149 
12[9,517020|[9.975145| [9-$41875|10.458125|48 
1319.517382[9.975101 9.542281110.457719147 
14[9.517745\9.975057| |9-542688[10.457312146 
15|9.5:8107|9.975013| [9-543094[10-456906|45 
16|9.518468|9.974969| [9-543499|10.45 6501 [44 
117|9.51882919-974935| [9-543905|10-456095[43 
118][9.519190 9.974880] [9.544310110.455690[42 
19]9.519551 [9.974836] [9.544715[10.455285[41 
2019.519911 _——_ 9.545119]10.454881]40 
(21|9.52027119.974747|] |9:545524|194454476139 
23|9.5 20631 [9.974703| [9-545 927|19-45 4072138 
23|19.520990[9.974659] [9.546331119-453669137 
241 9.521349|9-974614| 19.5467351194453265[36 
125|9.52170719.974579} 19-947138 10. 452862135 
26]9.522065|9.974525| [9-547549119-45 2459134 
37|19.522423|9.974480| [9-547943[19-45 205733 
23]9.522781|9.974436| |9-548345]1c-451655|32 
19]9.523138|9.974391| [9:548747|10.45125313! 
zo 9.523495|9-974346 9.549149|[10.450851130 


| 


| |} Co-ſime| Sine || | Co-tang.| Tangent.|M 
Degree 70. 


woOoR_—_ 


"T 


anal. 


ſ 


©  Deeree ng. © 


_ 


i 


M| Sine | Co fine. | [Tangent| Co-tang. | || 
30|9.523495[9.974346| [9.549149 


—  — — 


[10.45085 1130 


9-97 4302 
9.974257 
9.974212 
9.974167 


: 31 9.5 2335 I 
* 321]9-524208 
= 3319-524564 

34[9+-524920 


9.549550 
9549951 
9.559352 
9.5 $0752 


10.450450[29 


10.449648 


10.45004g|28, 
7 


2 


10.449248[26 


3519-525 :75[9-974122] [9.551152110.448848|25 
3619.5256301[9.974977] |9.55I552[10.448448|24 
37 9.974032] [9.551952[10.448048[23 
3819.526339|9-973987] [9.552351110.447649|22 
3919-5 :6693[9.973942|2 |9.552750[10.447250|21 
4<|9.527046|9.973897| [9.553149[10.446851120 
41[9.527400[9.973852| |9.553548[10.446452|19 
4219.527753[9.973807| [9.55 3946[10.446054|18 
43[9-528105[9.973761| 19-554344[10.445656[17 
4|9.5238458[9.973716| [9.554741[10.445259|16 
\a5[9.528810[9.973671| 9.555139|10.444861|15 
46]9.529161[9.973625] [9.555536[10.444464|14 
4719-52951319.973580| [9.555932[10.444068 13 
4819.529864[9.973535| [9-556329110-443671|12 
4919-53021419.973489| |9.556725110.443375jL1 
50[9.530565 9.973443| 19-557121110-442879|10 
$119.530915 9.97339] 9.557517110.442483] 9 
= $219.531265{9.973352 [9:957908 10.442088] 8 
S $31[9-5$31614[9.973307]| [9.558308[10.441693] 7 
54|9-531963[9.973261] [9.558702[10.441298] 6 
5519-5 22312[9.973215| [9.559097110.440903} 5 
;56[9.532661[9.973165] [9-55 9491110.440509} 4 
157 [9.5 33009[9.973123 9.559885[10.440115] 3 
'5819-53335719.973078| [9.560279]10.439721| 3 
15919-533704[9.973032] [9.560673|10.439327] 1 
60|9.534052 9.972986 5. 561066{(10.438934] © 
| Co-fine | Sine | | (o-tang. |Tangent.|M 
- 


| H Degree 70. 
| G 3 


=" et. 


- 
_ 


— 


{iZogree' 30, 


I ey 


MI Sine | Co-fone || |Tangenr| Co-tang, | 


 0[9.53405 219.972.986| [9.561066|10.433934|69 


119.5 34392[9-972949| |9.561459|10.438541|59 

2[9.534746]9.-9723894} 19.561851[10.43$148|58 

212 535991[9.972848| [9.562244|10.437756|57 
419+535437 R— 9.562636|110.437364;56 

c|2.53578219.972755] [9.563028110.436972|55 

6|9.53612919.9727c9} [9.563419|10.436580[54 

719.536474|9.972663| [9.563811[10.436189|53 
$19.53631$[9.972617] [9.564202[10.435798|52 

919-5371631[9-972570| [9.564592110.435407|[51 
10[9.537507[9-972524] [9.564983]10.435917|50 
I1]9.537051 __—_ 9.565373110-434627|49 
12]19.538194|9-972431| [9.565763[10.434237|48 
1319-5385 37|9-972384| [9-566153110.433847|47 
1419.5 38880|9.973338| [9.566542110.43345 7146 
15]9.539222|9.972291 [9.566932 10.433063]45 
1619.539565[9-972245] [9.567320[10.432679[44 
[7] 9.539907[9.9732198| 19.567709[10.432291[43 
18] 9.5 40249|9.972151] [9.563097[10.431992[42 
19] 9.540590[9.973105|] [9.568486110.431514|41 
20| 9.540931 9.972055] [9.569873[10.431126[40 
2119.541272|[9.972011] [9.569261 [10.43973 39 
2219.541612|9.971964| [9.569648|10.430351138 
2319-54195319-971917| [9-5600351[19.429964137 
2419-54229219.971870| 19.560422|10,429578136 
15 [9.542632[9.971$23| [9.560809110.429191]35 
1619.54297119.971776| [9.571195|10.428805 34 
2719. 54331019.971729| [9.571581110,428419 33 
2813.54364919-971682| [9.571967|10.428033[32 
2919-543937|9-971635| [9.572352[10.427648|31 
3019.5 44325(9.971588|] [9.572738|10.427262|30 


| Co-fine | Sine | | Co-tang [Tangenc |M 


Degree 69. __ 


a. 


Devree 20. 


M] Sine | Co-ſine | [Tangent| Co-tang. | 


30|9-$44325|[9-971583| [9.572738[10.427262]30 


131 
33 
34 


3.544663 
9.545900 
9.545238 
9.545674 


35 


9.546011 


9.971540 
9.971493 
9.971446 
9.971393 
9.971351 


9.573123 
9.573507 
9.573992 
9.574276 
9.574660 


10.426877 
10.426492 
10.426108 
10.425724 
10.425340 


37 
38 
39 
40 


36[9-346347 


9.546683 
9.447019 
9.547354 
9.547685 


9.971303 
9.971256 
9.971208 
9.971161 
9.971112 


9.575044] 
9.5 /5427 
9.575810 
9.576193 


9.576576 


10.424956 
10. 424573 
10.424189 
10.4233807 
10.423424 


29 
28 
27 
26 
25 
24 
23 
Z2 
21 
20 


41 

42 
43 
44 
45 
46 
47 
48 

49 


FO 


9.548024 
9.542358 
9.543693 
9.549026 
[9.549360 


9.971065 
9+97IO018 
9.970970 
9.970322 
9.970874 


9.576958 
9.577341 
9.577723 
9.573104 
3.573486 


19.423041 
10.422659 
10.422277 
10.421396 
19.4215I4 


9 
18 
I7 
16 
IS 


9.549693 
9.552026 
9.559359 
9.550692 


9.979526 
9.970779 
9.970731 
9.970683 


9.551024|9-970634 


9.578867 
9.579248 
9.579628 
9.580009 
9.580389 


10.421133 
10,420752 
10.420371 
10.419991 
I0.419611 


I4 
13 


I'2 


Il 
IO 


F1 
F2 
53 
54 
Þ 


9.551355 
9.551687 
9.552018 
9.552343 
9.552680 


9.970586 
9.970538 
9.972499 
9.970442 
9.9703 94 


9.530769 
3.531149 
9.581528 
9.581907 
9.582286 


10.419231 
10.4188F1I 
10.418472 
10.418092 
0.417713 


56 
157 
58 


59 
60 


9.553910 
9.55 334© 


9.553670 


9.554999 


9.554329 


94970345 
9.970297 
9.970249 
9.970190 
9.970152 


9.582665 
9.533043 
9.58 3422 
9.583800 


9.584177 


[0.417335 
10.416956 
10.416578 
I10.416200 
10.,415823 


oO  tdWWoRhlmn iþyn Ov 


| Co-/ine | Sine | | Co-tang. | Tangent|M 


| 


— 


Degree 69. 


— 


*q 


a 


* 
hy —_— 


y 21, 


Ml Sine 
[C 0-ſt ne | | [Tangent] So BI | 
{ 


_ [9. | 


- a 
9.554987 
319-55$315 


4[9-555643 


9.970103 
9.970055 
9.970006 


dh. 


$-969957 


9.969309 


| 


9.584555! 
| 0.41 
9.584932 raireg 


9.585308 
9.585686 


9.586062 


10.414691 
10.414314 
10.413938 


59 
58 
F7 
56 
5$ 


n 9.556626 
9.556953 
919-557279 


6 
9.556299|9.969860 


9.969811 
9.969762 
9.969713 
9.969665 


1019.557606 


9.5864 

a i 
9.587190 
9.587566 
9.587941 


10.413561 
10.413185 
10.412800 


10.412434 
10.412059 


54 
53 
T2 
Fl 
Sc 


1a 9.557932 
i 9.558258 
w. 9.558583 
* 9.558909 
\I5]9.559234 


9.969616 


9.969567 
9.969518 
9.969469 


9.969419 


9.588316 
9.588691 
9.589966 
9.589440 


9.589814 


- 9.559558 
- 9.559383 
- 9.560207 
"” 9.560531 

9.560855 


9.969370 
9.969321 
9.969272 
9.969323 
9.969173 


10.4115$4 


10.41130 

b 
10.410934 
10.410560 
10.410135 


9.590188 10.40981 2 


9590561 

10,40 

£ _ pong 

: 3081 10.4086 
«591681110. 0-qc0g19 


49 
48 
47 
46 
45 
44 
43 
42 
41 
4© 


Sl 
22 
23 
24 
25 


9.561178 
9.561501 
9.561824 
9.562146 
9. 562468 


9.969124 
9.969075 
9.969025 
9.968976 
9.968926 


9.59205 4110 

: +40 

o__ pen 

þ on i, 

- 93170[10.49682 
59354210. begs 


39 
38 
37 
36 
3s 


6]9.562790! 
i; +563112 

563433 
919-5$63754[9 


9.968777 
968728 


019.564075 


9.968678 


9.969877 
9. = 


9. 5$93914|1 10.406086 


9.594:85 
9.594656 
9.595027 


9.595397 


10.405715 
10.405 344 
10.405073 
10,404602 


34 
33 
32 
31 


zZc 


* 
| | Co-fne | Sine 


| | Co-tang.| Tangent [M 


Deerce 68. 


— 


| 


—Deqres 2 2T. 
| Sine | Co-fime | [Tangent] Co- tang. | "If 
3019.564075 [9.963678] [9.595 397/10. 424603130 
31][9.564396 [9 $5 95768|104404232]39 
3219.564716 9.968578 9.596138[10.403862|23 
3319-565036|9.968528| [9.5 96508[10.403492]27 
| 3419-56535619.968478] [9.59637$[10.4031 22}26] / 
3519-565675[9.968428] [9.597247] 10.403753]25 
36]9.565995[9-968378] |9.597616]10.402384|2 
3719.56631419.963328| [9.597985[10.403015|3 
38]3.56663219.968278] [9.593354|[10.401646 be 
39]9.56695119.968228] [9.593732[10.4c1l277[21 
4019.567269[9.968178] [9.599091 10.40090920 


41[9.567587[9.968128} [9.599459|10.400541]19 
42|9-56790419-968078| |[9.599827|19.4c0173{18 
43] 9-568 222[9.968027| |[9.600194[10.3998c6|17þ 
44\9.568539[9.967977] |9.600562110.399438[16 
45|9.56885 5]9.967927] [9.600929[10.399071]15 
4619. 5691729. +967876| 9.601 296 10.3938704'14] 
47|[9.5694883[9.967826| [9.601662|10.393337|13 
4819.569804[9.967775{ [9.602029] 10.397971}12 
49;9.570120|19.967725| [9.692395|10.39760F5 It! 
$019-579435(9-967674| 19.652761110.397239|[lof 


$1]9.570751]9.967625] [9.603127]10.396373 
$ 
7 
6 
1 
4 
3 
2 
I 
Oo 


F2[9.571065[9.967573|] i19.603493[10.396507 
$319.571380[9.967522| [9.603858]10.396142 
5$419-571695|9.96747! _— 10.395777 
55 [9.572009 9.967420| [9.604588 10.395412 
56|9.572322[9.967379| [9.60495 3|10.395947} 
$719.57263619.967319| [9.605317|19.394683 
5819.57294919.967268| [9.6-5681110.394318 
$919.57326319.967217] [9.606046[10.393954 
'6019.573575 er 9.6064091]10.3935 9c 
| | Co-fone | Sine | | Co-tang.|Tangenc.|M 
lus oft 5 

| 

z 


Degree 68. 


. 


Degree 23. 


Ml Sine | Co-/mne | [Tangent] Co-tang. | 
o[9.573575|9-967166| [9.606409] 10.3935 90|60 


1]19.573$88[9.967115| [9.606773]10:393227|59 

3[9.574200[9.967064| |9.607136]10.392863|58 

319-57451219.967012| [9.60750010.392500[57 
4|19.574824|9.96656I| [9.607862[10.392137|56 
$]19.575135[9.966910| [9.608 225 10.391774155 
619.575447 9-966859] 9.608588]10.391412[54 
*719-575758|9.966897| |9.608950[10.391050[5; 
$19.576068 [9.966756] |9.609312[10.390688 [52 
919.57637919-566705| [9.609674[10.399326[51 
10]9.576639[9.966653] [9.600036[10.399964[56 
I1119.576999 —_— 9.610397[10.38y60 49 
1219.577309 9.966550] [9.610758[10.389141| 4% 
I3]9.5776181[9.566499| [9.611119|10.388880[47 
I4[9-57792719-966447| [9.611480[10.388520[46 
15]19.57823619.966395 DS 6r184a I0.388159]45 
I6]19.578545 Pony 9.612201|10.387799|44 
I7|9.578853[9.966292| [9.612561[10.387438[43 
1819.579161|9*966240| [9.612921]10.387078| 42 
1919.57946$19.966158| [9.613281110.38671g]4) 
2aol9.579777 9.066136] 12.61 3641]l0.386359]4c 
21 MIS. qe. EI o.z366000 39 
2219.580392,9.966032] [9.61435y,10.335641|3* 
2319.580698[9.965;80] [9.614718]10.385282]37 
24]9.58100519.965928| [9.615077|l0.384923[36 
2519-58131119.965876| [9.6i15435[10.384565][35 
26 9.581618 9.965824| [9.61579?! I0.384207|34 
2719-581923|9.965772| [9-6.615.[10.383448[33 
28]9.582225|9.965720] [9.516509[10.383491 [32 

\ [29]9-582534[9.965668| |5.616867]10.3831 3331 | 

30[9.582840[9.965615| [9-617224[16.382776130 


| Co-fone | Sine | | Co tang.| Tangent | 


Degree 67. 


"Ts. > 
wu. S 


Degree 324. | 


hs % - 
dw : 
| {50 ”" 


Ml Sine | Co-ſine \ [Tangenc] Co-tang. 


30[9.582840[9.965615| [9.617224|10.382776 


31 
J2z 
33 
34 
Z5 


9.583144 
9.583449 
9-583753 
9.584058 


9.584361 


9.965563 
9.965511 
9.965458 
9.965 406 
9.965353 


9.617581 
9.617938 
9.618295 
9.618652 


19.619008 


I0.382418 
I0,382061 
10.381705 
0.381348 


10.330992 


36 
$7 
[33 
39 
40 
41 
42 
13 
44 
45 


9.584665 
9.584968 
9.585271 
9.585574 


9.535877 


9.965301 
9.965248 
9.965195 
9-965143 
9.965090 


[5.619364 


9.619720 
9.620076 
9.620432 
pry 


10.380635 
I0.380279 
I0-379924 
19.379568 
I2.37921? 


| 


9.5361791p.965037 


9.526481 
9.586783 
9.587085 
9.587386 


9.964984 
9-964931 
9.964878 
9.964825 


9.621142 
9.621497 
9.621852 
9.622206 
9.622561 


10.378858 
10.378503 
$9.378148 
FO.377793 
10.377439 


46 
47 
48 
49 


FO 


9.587687 
9.587988 
9.588289 
9.588589 
9.588890 


9.964772 
9-964719 
9.964666 
3+-964613 
9964560 


9.622915 
9.623269 
9.623623 
9.623976 
9.624330 


19.377085 
10.376731 
I0.376377 
10.376024 


10.37567c 


FI 
52 
F3 
54 
z5 


9.589190 
9.589489 
9.589789 
9.590088 
9.590387 


9.964507 
9.964454 
9.964400 
9.964347 
9.964294 


9.624683 
9.625036 
3.625388 
9.625741 
9.626093 


I09.375317 
10.374964 
10,374612 
10,374z259 


10.373907| 


56 
j7 
58 
59 
60 


9.590686 
9.599984 
9.591232 
9.591580 


9-964240 
9.964187 
9.964133 
9.964089 


3.591878| 


3.964526 


9.626445 
9.626757 
9.627149 
Ye627501 
2.627852 


I2.373555 
10.373203 
10.372850 
10,372499 
10.372148 


Es 


oO w ww a fa QA I ww 


| Co- fine | Sine | | Co-tang.| TangentjM 


Degree 67. 


—_—— 


H 


v7 


I "7. . " : Me 
kt ie "AVER 
= a 


OI. OT TIT Oo ,— wi 
Noe 


___ Degre© 25: 

M Sine | Co-/ine | [Tangent] Co-tang. ÞF: 
19. 591878[9.964026] [9.62785 2|10.372148]60 
119.59217519- 963973 9.628203]10.371797 £1 
»19.59247319-963919| |9.628554|10.371 446158, 
319.592770[9.963865| |9.628905|10.37-995|57 
4l9.593067|9.963811] [9.629255 10.370744|56 
519-59336319-963757]_19-625606}10-379394155 
6]9.593659|9-963703 9.629956110.370044| 54; 
719+ eel: 963659 4 630306110.369694|53| 
$19.594251|9.963596] [9.630655 [10-369344| 52 
= 4945471 9.963542] [9.631005 [10,363595 [FI 
10] 5.594842|9.963438] 19631354 10.368645]50 
t119-59513719-963433] [9631794 __ 49 
1219,595432|9.963379| [963205 3| 0367947143 
12|9.595727|9.963325| [9.632401[10.367595 [47 
14[9.596021 9963271] 9.632750|10.36725c[46 
t5[9.59631519-963317} 19: 633098110.366901145 
i619.596610[9.963103| [9.633447[10-366553[44 
17]9.596903|9-963108| [9-633795 10.366205143 
18]9.597 9619.963054| [9-634143|19-3653571 42 
1 919.597490[9.962999] [9634499] 10.365510[41 
2019.59778 31 9.962945 9.634338 l0.365162 40 
31]9.598075 9.962392 | 9.635185[10.36481 5139 
22|9.593368|9.962836 9.635530]10.364468138 
23] 9.5 98669 9.962781] [9.635375 10.364121137 
L ot wh 9.636226]190.363774|36 
25[9-59924419.962672] . 9.636572|10.363428[35 
2619.5995 361}9.962617| |9.636918[10.363081134 
12719.59982719.962562 9.637205[10.362735132 
13|9.600118|9.962507] [9637610 1c.362389] 32 
19]9.60040919.96245 3] |[9-637956110.362044] 31 
z0|9.62070019.96 2398 9.638302110,361698] 3c 

} Co-/ine | Sine | | Co-tang.| Tangent.|M 

Degree 66. 


— ES 3 —_— _—_— ww” 


| 1M” OM... AS. ©. -- 


DE — 


Mr Sine | Co- fine. | FEST | 


30]9.600700[9.962398|] |9.638302ſ10.361698| 30 
31 9.638647 
(on 


[35 


9.60: 990 
9.601 280 
319.601570 


2 601860 


9.652149 


9-952343 
9.962288 
9.962233 
9.962178 


9.9621 22 


9.633992 
9.639337 
9.639682 

9.640027 


10.361353 
10.361007 
10.360662 
0.36031 

10.359973 


25 


29 
28 
237 
26 


36 


3719 
39 


zs 


AC 


.602439 
602728 


9.603Cc17 
9.523305 
9.603594 


" 


9.962067 
9.962013 
9.961957 
9.961902 
9.961846 


9.640371 
9,640716 
9.641960 
| 9.641404 
9.641747 


19.35 9629 
10. 359284 
10.358940 
10.358596 
10.358253 


- 


24 
33 


22 


29 


41 
42 
43 


45 


44 


9.603882 
9.604170 
9.604457|9 


9.604745 
9.605032 


9.961791 
9.961735 

.951 680 
9.961624 


9.961569 


; 


9.642434 
9.642777 
9.643120 
9.643463 


10.357909 
I0.357566 
10.357223 
10.356980 
10.356537 


9 
18 
17 
I6 
Is 


46 
47 
48 
49 
5O 


9.605319 

9.605 606 
9.605892 
9.606179 
[9.606465 


9.961513] 
9.961458 
9.961402 
9.961346 
9.961290 


9.643806 
9.644148 
9-644492 
9.644832 


BE 


9.645174 


19,356194 
19.355852 
19.3555IO 
10.355168 
10.3548326 


I4 
3 
Iz 
I 


lo 


FI 


52 


J3 
54 


155 


9.606750 
9.607036 
9.607322 
9.607607 
5519.607892 


94961235 
9.961179 
9.961123 
9.961067 
9.961011 


9.645516 
9.645857 
9.646199 
9.646540 
9.646Rg1 


10.35 4484 
10.354142 
10.35 3801 
10.35 3460 
I10.353i1s 


56 
57 
58 


59 
60 


9.60846: 
9.603745 
9.609029 


9.608176]9.960955 


9.960899 
9.960842 
9.960786 


| 9.60931319.960730 


9.647232 
9.647562 
9.647903 
9.648243 
9.648583 


10.352778| 


l10.352438 
0.352097 
I10.351757 
Lo.3F1417 


3 
5 
7 
6 
5 
4 
3 
2 
I 
O 


-| Co-fine | Sine | |(o-tang. | Tangent. | 


M 


Degree 66. 


my 


IH 2 


Dexrce . 


VII Sine | Ce-ſene | |Tangenc| Co- -Lang. 1 


0[9.609313]9+ 960730] |9- 648533[10.3514 


417169 


t19.609597 [9.960674| [96489231 10- 351077159 
219.60983019.960617] 19+ 649263|10.350737 58 
] 319. 61016319. 960561 9.649602] 10. 350398157 
al9.6104461|9.960505| [96499421 19» 3500581|56 
519-61072919- 960443] [9.650281110.349719155 
619.611012|9.960392] [9- 650620|10.349380[5 
719.611294|9-960335| {9-65095 9[ 10+ 349941153 
$19.611576|9-960279| [9 6512971 10-348703|52 
3 - 611858|9.960222]| |9- 651636110.348364|51 
1019.612140 #12190\9, 960165| [9.651974] 10- 348026150 

19. 1119612421 9.960109] [9.652312|10- -347688149 
[2]9.612703]9. —_—_ 9.652650|10.347350 48 

3|9.612983]9-959995| |9-65298810-347012147 

4a19.613264|9.959938| [9-65 3326110: 346674146 

5$19-61354519- 259881, 9.653663110-346337145 
= 9.613825|9.955824| |9.654000|10-345599 pſu 
171 9.614105|9.95 9768 9.654337(10.345662143 
18] 9.6143351]9-95 9710 9.654674|10-345 32514% 
19] 9.614665|9.959653| [9-655911110- 34498 9141 
20| 9.61 494419» 259596] [9 9.655348119-344652149 
2119.615223|9-959539 19.655684[10.344316|39 
2219.615592|9.959482| |9-656020|10. 343980138 
2319.615781]9.95 9425] [9-656356110- 343643137 
24\9.616060| 9.95 9367 9.656692 10.343393|36 
]z5|9.616333|9.959310 |9.657028|10.342972135 


26|[9.616616[9.959253 4 .657363|10.342636|[34 
27|9.616894|9.959195| |9.657699[10.342391133 
12819.617172|9-959138 9.653034 10.341966]3z 
2919.61745019.95 $080 9.658369110.34153113! 
30]9.61772719.95 9923] |9- 658704j10. 341 296140 

| Co-ſne | Sine | | Co-tang. [Tangent IM 


=: 


—— 


Berree 24. 


M] Sine | Co-ſine_ | [Tangent] Cotang. Y 


zo}96179727|9.959023| [9. 658704|10.341296|30 


31 
32 
33 
34 
35 


9.618004 
9.613281 
9.618552 
9.618834 


9.958965 
9.958908 
9.958850 
9.953792 


9.619110 


9.958734 


9.659039 
9.659373 
9.659708 
9.660042 
9.660376 


10.340926 
10. 340627 
10.340292 
10.339958 
10.339624 


| 
29 
28 
27 
26 


z5 


36 
37 
38 
39 
49 


9.619386 
3.619662 
9.619938 
9.620213 
9.620488 


9.958619 
9.958561 
9.958503 
9.958445 


9.958677| 


9.660710 
9.661043 
9.66127; 


9.662043 


9.661710 


10. 339290 
10. 338957 
10.338623 
I0.338290 
19. 337956 


| 


24| 
23 
LL 
21 
20 


41 
42 
43 
44 
45 


9:620763 
9.621038 
9.621313 
9.621587 
9.621861 


9.958387 
9-958329 
9.958271 
9.958212 
9.958154 


9.662376 
9.662709 
9.663042 
9.663374 
9.663707 


10.337623 
10.337291 
10.336958 
10.336625 
19. 336293 


19 
18 
I7 
I6 
Is 


46 
47 
48 
49 
FO 


a-vogh4d 
9.622409 
9.622682 
9.622456 
9.623229 


9.958096 
9.958038 
9.957979 
9.957921 
9.957862 


9.664039 
9.664371 
9.664703 
9.665035 
9.665366 


[10.335 961 
10.335629 
10.335297 
10.334965 
10.334634 


I 4 
13 
I'2 
II 
T0 


Fl 
F2 
53 
54 
F5 
56 
$7 
58 


59 
60 


[9.6 23593 
9.623776 
9.624047 
9.624319 
9.624591 


9.957804 
9.957745 
9.957687 
9.957628 
9.957570 


9.665697 
9.666029 
9.666360 
9.656691 
9.667021 


| 


10.334302 
10. 333971 
10.333649 
10.333399 
10.332979 


J 
$ 


9.624863 
9.625134 
9.625406 
9.615677 


9.957511 
9.957452 
9.957393 
9.957334 


9.625948[9.957276 


9.667352 
9.667682 
9.668012 
9.668343 
9.669672 


10.332648 
10.332318 
10.331987 
10.331657 


10.331327 


7 
6 
5 
4 
3 

2 
J 

#) 


| Co-/ine | Sine | | Co-tang. | Tangenr|M 


Degree 65. 


- _—_— 


= F 7 
| TAE 


Degree 25. 


M[ Sine | {o-ſne | [Tangent] Corang. | 


o[9.625948]9.957276| [9.668672]10,331327|6 


; I[9.626219 P—_ 9.6695002[10.330998[5; 
219.625490|19.957158| [9.669332[10.330668|5: 
319.626760[9.957099| [9.669561110.3303391[5; 
419-627030[9.95704c| [9.669990[10.33@099 [50 
F19.62720019.95693!1 I 0.32068 [54 
619.627570[9.956922{| [9.670649|10.32935I|5. 
719.627840[9.956362| [9.670977]10.329922]5- 

| y pagrheGas - 9.956803| [9.671306[10.328694|52 
919.62837819.956744| [9.671634|10.328365{[51 

1019.628647|9.956684| [9.671963] 10.328037}5c 

I11[9.628916 9.956625| 19.672291{10.327709[45 

T2:9.629184|[9.956565] [9.672619]10.327381 | 4+ 

T319.629453[9.956506| [9.672947]10.32705 3547 

1419.629721[9.956446| [9.673274]10.326725|4« 

'T519.62998919.956387] [9.673603[10.326398]45 

1619.630257|9.956327]| [9.673929]10.326070144 

1719.639524|[9.956267 Nos Thos 10.3257431[4; 

I13819.630792|[9.956208| [9.674584[10.325416142 

T919-63t959,9-95 6148} [9.674910 10.325089]41 

2019.63132619.956088| [9.675237] 10.324763[4c 

2119.631592,/9.956029] [9.675564[10.324436|39 
12219.631859[9.955969| [9.675890[10.324110[38 

2319.633125|9.955909| [9.676216[10.323783 37 

24\9.632392[9.95 5849] [9-676543[10.323457]|36 

2519.632657 9.955789 [9.676869 l0.323131]35 

2619.632923[9.955739| [9.677194|10.322805|34 

aw 9.955669] [9.677520110.322480]|3: 
28|9.633454[9-955609] [9.677845[10.322154|3:; 

2919.63371919.955548; [9.678171]10.321829[3) 

3019.633984[9.955488| [9.678496[10.321504] 3c 


| | Co fine | Sine 


es 


Deeree 64. 


| | Cortang.| Taugent [M 


: 


- A ables. LAIIS hes 


yy 


———_—_ 5 ab SE. ah 


ee 25, 


Me Sine | Co-fine | [Tangent] Co tang. | 


30)9.633984 19-9554881} |9.672496|190.321504130 


31|9.634249[9-955428| [9.678821110,321179|39 
34[9.634514[9-955367] [9-679146|10.320854|25 
3319.63477819+-955 307] [9-679471]10.320529|27 
34[9.635042[97955246| [9.679795[10.320205|26 
35]9.635306[9.955186| [9.689120|10.319880|:5 
36]9.635572[9-955125] |9.682444[10.319556/24 
3719-635833]9-955065| [9.680768[10.319232[23 
3819.636097[9.95 5004| [9-681092|10.31890$|:2 
39|9.636360[9.954944| |9-631416|10.318584|u1 
4019 9.636623]19.954883] [9.68174c10.31826c]:0 
41]9.636386[9.95 48213] |9.632063]10.317937|19 
4219.637148[9-954762| [9-6382386|19,317613|18 
43|9-63741119.954791 9.63271c|[10,317299j17 
144\'9.63767319.954640| |9-533033[10.316967|16 
45 4519-63793519-954579 19653356 xr eaatty 
4619.638197]9-954518] [9.683678|10.316321|14 
47 9.638458 9.954457] [9-6340091|10.315999/13 
48|[9.635720 9. 954396] [9-634324|10.,315676|12 
49,9.638981 9.954335] [9-624646|[10.31535q[11 
$019.639242[9.95 4374] [9.684968]10.31503: [to 
$1]9.6395903|9.954213] [9.685290 10.314710! F) 
52[9.639764[9.954153} j9.685612f[10.314388] 8 
5319.64002419.95409” 9.635934|[10.314066|] 7 
54|9.640284[9.95 4929] [9.636255[10.313745| 6 
5519 .640544|9.954968| [9.636577 10031343: 5 
5619.640304 9.9539c6| [9.656292 [i0.3131l02] 4 
5719.641c6419.95 3845] [9:687219]19.312781] 3 
5819.641323[9.953783| [9-637549[10.31246c| 2 
59[9-641583 9.953722] [9-6387861j10.,312138] 1 
6c|19.641842|9.95 3660| [9.688182[10.3118158| © 

| Co-/ine | Sine | | Co tang. | Tangenr.|M 


| 


—-2— 


| Degr: ce 64, 


Deerce 26. 


Ml Sine | Co-/ine | jTangent| Co-tang. | 


0[9.641842|9.95 3660| [9.683182[10.311818]60 


I119.642101|9.953598| [9.688502|10.311498|59 
2|9.642360|9.953537| |9.638823[10.311177|53 
319.642618|9.953475| [9.689143]10.310857]57 
4|9-642376|9.953413] [9-689463|10.310537]5C 
5 API ja 3.689783 10.3I0217]55 
619-643393 ay 9.699103110.309897|5 4 
719.643650|9.95 3228] [9.699423[10.309577|5? 
819.643908[9.953166| [9.690742|10.309258|52 
919.644165|9.953104| [9.691063[10.308938|5) 
10]9.644423]9.95 3042] |9.691381110.308619]5e 
1119.644680[9.952980| [9.691700[10. 303300|45 49 
I219.644936[9.952917]|. [9.692019112.307981]48 
13]9.645193[9-952855] [9.692338 [19.307662[47 
14[9.645449|[9-952793| [9-69265E[19.3c7343|46 
1519.64570619.952731] [9-692975[10.307025]45 
16]9.645962|9.952668| [9.693293[10.306706! 44 
17]9.646218|9,95 2606] ;9.693612[10.306338[4; 
18|9.646473|9-952544] [9.693930|10.3c6070[42 
1919.646729|9.952481] [9.694248|10.30575214? 
20[9.646934|9.952419| [3-694566110.305434[ 4 
ET 9.694883[10.305117|39 
22|9.647494|9-952 9.695201110.304799|3t 
2319-6477491[9.952231] [9.695518[10.304482|37 
24|9.648004|9.952166|] [9.695835[10.304164|3* 
25 !9.648:5819.952105| [9.69615:[10.303847|35 
2619.648512|9.952043] |9.696470|10.3035 30|34 
2719.648766|9.95 1980] |9.696786[10.303213[3: 
128]9.648020[9.951917] |9.69710:[10.302897] 3: 
2919.649:74|9.951854| 19.6974 :0[10.302580[31 
30]9.649527[9.951791] [9.6977 3+|10.392264] 3c 


| Co- > ſine | Su Sine | Io tang. 20" 218 


Degree 63. 


_ W- 4 


> cg —_—_— 


Degree 36. 


Ml Sine 1 Ce-/fine | [Tangent| Co-tang, | 


30[9*649527|9.9517991| [9.697738[10.302264 


31 
J2 


= thy 
9.640034 
9.65 0287 
9.650519 
9.652798 


9.951728 
9.951665 
9.951602 
9.951539 
9.951476 


9.698052 
9.698369 
9.69868c 
9.699001 
9.699316 


10.301947 
10.301631 
10.301315 
10,300999 
10. 300684 


| 


oO 


29 
28 
27 
26 
25 


9.651044 
9.651296 
9,651648 
9.651800 


9.652052, 


9.951412 
9.951349 
9.951286 
9.951222 
9.951159 


9.699632 
9.699947 
9.700263 
9.700578 
9,700893 


10.300368 
10,3000F2 
10.299737 
I10.299422 
10.299107 


| 


24 
23 
LL 
ZI 
20 


9.652303 
9.652555 
9.652806 
9.653057 
9.653307 


9.951095 
9.951032 
9.950968 


my 


9.950341 


9.701208 
9.701522 
9.701837 
9.702152 
9.702466 


10.298792 
10.298477 
10.293163 
10.297848 
10.2975 34 


19 
18 
17 
IS 
IS 


9.653558 
9.653808 
9.654059 
9.654309 
9.654558 


9.959777 
9.950714 
9.950650 
9.950586 
[9.959522 


9.792780 
9.703295 
9.703499 
9.703722 
9.724036 


10.297219|14 
10.296905|13 
10.296591t]12 
10,296277|11 


9.65 4$08 
9.655057 
9.655307 
9.655556 
9.655805 


9.959458 
9.950394 
9.959330 
9.950266 
9.950202 


9.704350 
9.704663 
9.704976 
9.705290 
9.705603 


10.294397 


10.295 964 lo 
10.295650 9 
10.295337] 8$| 


10.295023]| 7, 
10.294710] 6; 


5 


9.65605 3 
9.656302 
9.656550 
9:656799 
9.656347 


9.950138 
9.959074 
9.950009 
9.949945 
9:949881 


9.705915 
9.706228 
9.706541 
9.706853 
9.707166 


10.293771 
10.19 
10.3931 46 


10.29408 4| 4 


3 


3459] > 


x 


[0.292834] 9 


> |Ce-ſine | Sine | | Co-tang [Tangent' [M 
nn NY ws 


Degree 63. 


I 


Y 


ay > bo AR. > 
WC 
| 


| 


# 


P hs 


- 


0 VO Mp ng woe ern 


—Darer'7 IT. 


>—— 


{Mj Sine | Co-fine | [Tangenr| Co-tang. SE 


19: 657047]91949880| {, 707166|10:2938 34/60] . 


119. 65729519. 949816] 19 9.707478|10.292533|5 y;: 
219.65754219.949752] [9-707799|10.292210158 
319-657799[9-949687| [9- 708102110.2918g7157 
419.658037]9-949623| [9.708414|10.2g1586|56 
It 9. .658:84]9.949598] EZ 7038736 ph 49G $5 
6|9.658531]9-949494| 10.290962|5 4 
719-65877719-949429|. [9» 709349 10.290651153 
$[9.659924[9.949364| [9-709669|10.290340[52 
919.65927119.949390| |9-709971]10,2g90029(51 
1019.659517 9.710282|10.289718[50| 
11]19.659763]9.949170| [9.710593[10.289407[49 
12]9.660909[9.949105| |9-71c924[10.289096|48 
13] 9.66025 5|9.949240| [9.711214110.288785[47 
14'9.660500[9.948976| [9-711525110,288475146 
15] 9.660746 9.948910] [9.711836110.2388164|45 
16]9.660991|9.948845| [9.712146|19.287854[44 
17]9.661236[9.948760| [9-712456|10.287544[43 
18]9.66148119.948715| [9.712766110.287234[42 
19]19.661726[9.948650] [9.713076|10.2386924|41 
2019.661970[9.948584] [9-713336|10.28661 4[49 
21]9.662214[9.948519| [9.713695 |[10.286305| 39 
2219.66245919.948453] [9.714005 [10.2859g5] 38 
231[9-662702|9.948 338| [9.714314|[10.285686| 37 
24|[9.66294719.948$323} [9.714624[10.285376; 36 
2519.663190[9.948257] [9-714933110.-285C67135 
26]9.663433|9.948191] [9.715241]10.284758[34 
os 9.66367719.943126| |9.715550 10.23844491[33 
ap 9.66392019.948060| |9.715859|10.2384140[32 
29|9.664163]9-947995| [9-716168|10.2838 3231 
[3019,66440619-947929| [9.716477|10.283523130 


—— 


. Degree 632. 


| Co-ſene | Sine | | Co-tang. | Tangenr|M 


l— 


Daze 37. 


MT Sine | Co-fne | [Tangent] Corang. 1 


301 9-664404[9.947929} |9.716477]10. 283523130 


31[9.664648[9.947863 
321[9-66489119.947797 
35$9-665133[9.947731 
3419-665 37519.947665 
3549-66561719.947599 


9.716785|10.283215]29 
9.717093[10.28290728$ 
9.71740I[10. 282598127 
9.717709[10.282290]26 
9.7180171]19.281983|15 


3619665858 [9.9475331 [9-718325!110.281675|34 
3719-666100[9.947467} 19-713633[10.281367|[23 
38}9.666341[9.947491} [9.718940j10.2981060[22 
39}9-66658319.947335| [9-719248[10.280752|21 
4019-666324j9.947269 [9719555 10.239445]2c 
41[9.667cs5 9-947203| 9.71936:z|10.:80138|t9 
219.667305[9.947136| |9.720169[10.279831j18 
W 9.667546|9.947070| |9.720476[10.279524|17 
44|9-667786 —_—_— 9.720783]10.279217|I6 
45 j9.668026[9.946937 "Y 721089}1o. 27891115 
IRILIIVS PIGETY 9.721395 [10.27860F|14 
47|9.668506|9.946804f [9.721702|10:278298|t; 
4831 9.668 74619.946733] [93.722008[10.,277991]12 
; = apr £0 9.94667:] [9.722315[10.277685|t1 
$0[9.669:25|9.946604} |9.7226zr[10.377379|to 
4% 9.946537 9.722927[10.277073 
5219.669703[9.946471] |[9.723232[10.276769 
5319.669942[9-946404| [9.723533[10.276462 
5409.67018119.946337] [9.7233843[10.276156 
S519.67241919.946270] [9.724149]10.27585] 
56|9.670657 [9.946203] |9.724454|19.275546 
5719.670896 9.946136| [9.724759|10.275 240 
58]9.671134|9.946069] [9.725065[10.274935 
59[9.671372[9.946002| (|9.725369[10.274630 
6c[9.671609[9.945935| -[9-7256741[10.2 74326 
| Co fine | Sine | | Co-tang.] Tangent | 
| Degree 62. 


I 2 


6] 5 


"a 


oi 


"Is 58, 5 
M] Sine | Co-/ine 7p, ens tang. |- 
| o[9. 671609]9-945935| [9.725674[10.274326|60 
119.671847|9-9453868| |9.725979|10.274021I159 
219.672084|9.94580c| ,9.726284110.273816|55 
| 3[9.672321[9.945733] [9-726588[10.273412[57 
419.672553$]9.945666] [9.726892[10.273107|56 
| $19 672795199455 98] [9.727197[10.272803]55 
619.673032]9.945531 54 $727501110.272499|54 
7|9-67326819.945463| !9-727805 (10.272Ig95|F; 
$19.673505|9.945396] |9-728109110.271891|52 
919.67374119-945 328] [9.728412[10.271587]|51 
10]9.67397719-945261| [9.728716[10.271284|5. 
1119.674213[9.945193| [9.729920] 19.270980149 
1219.6744483|9.945125| [9-7293231]10.2706771[48 
I3 9.674684 9.945058] [9.7296261[10.270374[47 
14|9-674919! 9.944990| [9729929] 10.270070[46 
15]19.675154 9.944922 9.730232|110,269767145 
16]9.675389|9.944854| [9.7305 35 [10.269464|44 
17]9.675623[9.944786| [9.730833|10.269162|43 
18]9.6758591[9-944718| [9.731141]10.268859|42 
[9] 9.676094[9-944650| [9.731443]10.268556[41 
20|9.676323[9.944582] [9.731746 10.268 25 4 4g 
2119.676562[9.944514| [9.732048[10.267952[39 
2219.676796|9-944446| [9-732351110.2676491|38 
2319.67703019-944377| [9-732653110.267347137 
24[9.677264|9.944309| [9.732955[10.267045|36 
25 [9.677497|9-944241] [9-733257]10.266743]35 
2619.677731[9-944172] [9.733558[10.266441 [34 
2719.677964[9.944104| [9.733860[10.266140|33 
28 9.6731971|9-944016| [9.734162110.265838|32 
2919.678 439|9-943967 pe 10,2655 37|3) 
30[9-E7866319.9433898] 19.734764|10.265 236]30 
| Co-ſine | Sine | | Co-tang.|Tangent.|M 
Degree 61. 


———_— 


— Re I's 


tl 


——— —— 


MI Sine |Co-fne | [Tangent] Co-tang. | | 


3019.678663[9.943398] [9.734764|10.265236|30 


31 
32 
$3 
34 
35 


9.678895 
9.679128 
9.679360 
9.679592 
9,675824[9.943555 


9-943830 
9.943761 
9.943692 
9.943624 


9.735666 | 


9.735 362 
9.735668 
9.735968 
9.736269 


10. 354934 
10.264633 
10.264332 
I0.264031 


10.263731 


29 
23 
27 
26 
25 


36 
37 
zs 
39 
40 


9.680055 
9.68028319.943417 
9.6805 Il'3 
9.630750 
9.68098: 


9.943486 


9.943348 
9.943279 
9.943210 


9.736570 
9.736879 
9.737171 
3.737471 
9.737771 


19,263430 
I0.,263130 
10,262829 
l0.262529 
[0.262229 


24 
23 
23 
21 
z3O 


41 
42 
43 
44 
45 


9.681213 
9.681443 
9.681674|9.943003 
9.681904[9.942933 
9.632135 


9.943141 
9-943072 


9.942864 


[9738071 


9.733371 
9.738671 
9.733971 
9.739271 


10.261929 
10.261629 
0.251329 
10,261029 
19, 260729 


19 
18 
17 
16 
I5 


46 
47 
48 
49 
50 


52 


54 
55 


5 31 


9.684201 


9.682365 
9.682595 
9.682825 
9.683055 
9.683284 


F1[9.683514[9-942448 
9.683743 
$.63397219-942308 


9.684430 


9.942795 
94942725 
9.942656 
9.942587 
9.942517 


9+.739570 
9.739870 
9.740169 
9.749468 
9.740767 


10.260430 
10,260130 
10.259831 
10.2595 32 


10.256232 


14 
TE; 
[2 
[1 


9.942378 


9.942239 
9.943169 


9.741066 
9.741365 
9.741664 
9.741962 
9.742261 


10.258934! 
10.258635 
10.258336 
10,258033 


10.257739 


56 
57 
58 
59 


50 


9.635571 


—— — 


9.634658 
9.634387 
9.685115 
9.635343 


9.942099 
9.942029 
9-941059 
9.941889 
9.941819 


94742559 
9.742858 
9.743156 
9.743454 
9.743751 


L10.257441 
10.25714: 
10,256844 
I0.256546 


10.25624 


w—_ 
»w + laocvu owvFo 


OO » 


| 


| Co-/ine | Sine | | Co tang.| Tangenc | 


Degree 61. 


— — — 


Sf Ge 


a 


- —- 


.t 


Degree 


_._.. Degree 29. 
'M Sine | Co-ſime | [Tangent] Co-tang. | | 
| ol9.685571]9.941819] |9.743752119.256248| 60]! 
119.685799|9-941749| [9.744050f10.25595015 9 
219.68602719.941679| [9.74434$110.255652|58 
3]9.686254[9.941609| [9.744645[10.2553955|5 
- agno——s 9.941539] [9-744943[10.255057|56] 
$19.6867609[9.941468| [9.745240 10.254760|55 
619.686936|9.941398] |9-745538|10.254462|54 
719-687163|9.941328| [9.745835|10.254165|53 
8$19.6373$9[9.941257]| 19.746132|10,253868[52 
919.638761619.944187] [9.746429|10.253571]51 
1019.68784:]9.941116| [9.746726]10.253274]50| 
[13 gs. 9.941046| 9.747023[10.252977 49 
|[12]9.688295[9.940975] 19-747319]10.252680|48 
T319.6388523[9.940905| [9.747616]10.252384[47]| 
I14|9.6338747|9.949834} [9.747912110.252087|46 
15|9.63897: 9.940763 [9.748209 10.251791145 
1619.6389198|9.940693| [9.748505|10.251495]44 
I719.6394:1|9.940622}| [9.74880r|10.,251199] 43 
18]9.639648[9.940551] [9.749097] 10.250902Þ 42 
1919.689873[9.940480| |9.749393|10.250607] 41 
2019.690098[9,940409] [9.749689|10.25031 1140 
2119.69032319.940338| |9.749935|[10.3500t5[39) 
23/9.69054$|19.940267| [9.750281110.24971913d 
2319.69077219.940196| |9,750576110.249424137 
24|9.690996[9,940125| [9.750872|10.249128}36 
2519.691220[9.940053| [9.751167 0.248833 351+ 
2619.691444|9.939982] [9.751462|10.248538[34 
2719.691668[9.939911] [9.751757]10.248243133 
28 [9.69189219.935840| [9.75 2052|10.247945{32 
29[9.692115[9.939768| [9.752347] 10.247653]32 
3019.692339[9.939697| [9.752642110.24735$]3© 
; | Co-fine | Sine | | Co-tany.| TangentjM! 


Degree 60.- 


ly re 


_ 


Lrmnmmemrmmmnmm— wn 

Ml Sine | Co-/ine | [Tangent] Co-rang. | 
| || [319-69233919-939697| [9.752642110.247358] 30 
4 31[9-652562 94939625] [9:752937]10.,247063[29 
3219-69278519-939554| [94753231 I0.246769|28 
33[9-693008[9.939482] [9.7535 26[10.246474|27 
; 3419-693231[9.939410| [9.753810 10.246130[26 
35 9-69345319-939339 19475415 10.4588; | 25 
[36|9-69367619.939267| [9.754409]10.245591 [2a 
(3719-693898[9.939195| [9.754703[10.245297|:; 
33819.694120 9.939123] [9.754997 10.245003|22 
3919-694343[9.939051] [9.755291[10.244709}21 
4<[9.694564 9.938980] [9.755584[10.244415|:0 
41]9.694786[9.938908 [9-755878[10.2441 22]19 
4219-695007[9.938335] [9.756172 I90,243828[1y 
43]9-69522919.938763] [9.756465|10.243535|17 
\44|9-69545a[9.938691] [9.756759 I10,243241|16 
as 9.69567119.938619| [9.757052 10.242948|i5 
4619.695892[9.938547| [9.757345 |10.242655[14 
4719-696113[19.938475| [9-757638[10.242362|13 
48 9.696334|9.938 402 3.757931110.242069}12 
4919.696554(9.938330 pho 10,241776'11 
[5 019-69677419.938257| [9.758517 10.241483] Io 
5119.696995[9.938185| [9.758810[10.241199| 9g! 
5219.697215[9.932112] [9.759i02j10.2408 98 bY 
5 319-697435[9-93804"| [9.759395|10.240605| 7] 
5419-69765 4 9.937967] 19.75 9687[10.240313] 6' 
5519-697874[9.937895| [9.759979 [0.240021] F 
56|9.698093 9.937822] |9.760271[10.239728] 4 
$719-698313[9.937749| [9.760564[10.239436| 3 
5$819.698532[9.937676| |9:760856|10.239144| 2 
$9[9-6987511[9.937603| [9.761147|10.238852| 1 
0[9.698970|9.937531 9.761439110.238561] © 
| Co-ſne| Sine- | | Co-tenp.| Tangent.|M| 
Degree 60. | 


$0 ge 


Ne ww 
p 


a eto 


- » 
> O— —— — 


Degree 30. 


—_— —— 


Fr Sine | Co- fone. | [Tangent] Co-rang. 1 | 


o[9.698970[9.937531] 19.761439|10. 238561]6c 


| 


| 119.699189[9.937453] [9.761731]10.238269]|59 

2|9.69949719-937385] [9.7620231[10,237977|5+ 

319-699626[9.937312] |9.762314}19.237686|57 
419-699344[9-937238| [9.762606119.237394|5t 
5 9.70006219,937165] |9.762897110.2371031[F5 
| 619.700280 9.937092] 9.763188[195.236812154 

719.700493[9.937019}] [9.763479|10.236521]5; 

819.7007161[9.936945| [9-763770110.236230[52 

9[9.70093319-936872| [9.764c61[l0.235939[51 
(10]9.72115119.936799] [9-764352110-23564815- 
11]9.701568[9.936725| [9.764643|10.235357|49 
'12[9.701585[9.936652| [9.764933|195.235067|48 
13 9.70180219.936578] [9.765224|[190.234776147 
'14|9.702019[9.936505] [9.765514110.234486| 46 
\t5]9.702236[9.936431|-|9.765805|10.234195|45 
16 9.702452[9.936357 9.766095 [10.233905 | 44 
1719.702669,9.936284| [9.766385|10.233615[43 
18|9.703885[9.936219] [9.766675|10.233325|42 
1919.7031l011[9.936136| [9.766965|10.233035|41 
2019.703317[9.936062| [9.767255}10.23274514c 
2119.703533[9-935 988] [9.767545[10.232455|39 
22|9.703748|9.935914] [9.767834[10.232166|38 
2319-703964[9.935840] |9.768124[10.231876|37 
24|9,70417919.935766| [9.768413}10.231587135 
25 9.704395|9.935692 19.768703 10.231297135 
2619.704610[9.935618} |9.768992}10:231008| 34 
[27 9.704825[9.935543] [9.769281[10.230719]33 
'28 9.70504019.935469} [9-769570[10,230430[32 
12919.70525419.935 395 - -769859119.230141]31 
[30{9.7054691[9.935320| [9.770148;10.2298352 39 


| i i Co-ſine | Sine | | Co-tang.. [Tangecnr. 1M 


Degree 59. 


| C—_— 


_— ——— 


Dn —— 


Degree 30. 


| 


MJ Sine | Co-ſme | |Tangent| Co-tang. | 


30|9.705465[9.935320] [9.770148[10.:29852|30 
31][9.705683[9-935246] [9.779437]10.,229563|29 
3219.705897(9.935171] [9.770726[10.229274|28 
3319-70611219.935097] [9.771015|10.228985|27 
34[9.706326[9.935022] [9.771303|10,228697|26 
3519-70653919.934948} [9.771592110.228408| 25 
36[9. 7e675319-934873] [9.771880[10,228120|24 
137 9.70696719.934793] [9-772168|10.227832|23 
3819.7071890[9.934723] [9.772456[10.227543|22 
3919-707393[9-934649] [9.772745[10.227255|21 
4019.707606 — 9.773033[10.226967|20 
41|[9.707819 9934499] Ones 10.226679|19 
4219.70803219-934424] [9.773608[10,226391|18 
4319.708245[9-924349] [9-7738961[10.226104[17 
44|9-70845719-934274} |[9-774184|10.225$16|16 
4519-70867c1[9.934199] [9-774471[19.225529]I5 
4619.70888219.934123] [9.774759|[10.225241|14 
4719-709994[9.93494%| [9.775046|[10.224954|13 
4819-709306[9.933973] 19-775333[10-224666|12 
4919-70951819.933897] [9-775621|10,224379|11 
5019-7097 3019.933322 19-775 908 10.,2240g:]Ic 
5119.72994119-933747] [9-776195[10.223305| 9 
5219.710153[9-933671] 19.776482]10.223518] 5 
$319-7190364[9-933596] [9-776768[10.223222] 7 
$419-71057519-933520} [9.777955[10.222945] 6 
F519-7(078E19-933444]} 19-777342119.222658] 5 
56[9.71099719.933369 I0.222372| & 
ſ719.711208[9.933293] [9-777915{10,222085| 3 
5$8]9.711418[9.933217 9.778201|10.221799] 2 
5919.7116291[9-933141] 19.779487[10.221513| 1 
$019.711839|[9.933066] 19.778774]10.221226| c 


| Co-fine | Sine | | Co-tang.| Tangent | 


Degree 59. 


—_— 


þ 


K 


nm 


I On 31. = 
M "= | Co-fme | [Tangent] « Co-tang. J-- | 


o[9.71183919.933066| [9-778774|10.221226|60 
I[9.712045(9.932999| [9.779060[10.220940|5 9 
219.712259[9-932914| [9.779346[10.220654|58 
 3]9-7124695[9.932338| [9.779632[10.220368|57 
419.7 ds 3.779918}10.225082|56 
$19.7 128890[9.932685 RR 10.219796[55| 
«£619.713098| [9+ 93:609|. 9.7804389[10.219511|54 
719.713398 9.932 2533] 19-780775|10.219225[53; 
| 819.71351719.932457| [9.781060[10.218940|52 
919.71372619.932380] [93.731 346[10.218654|51 
1019.71 39351[9-932304] ]9.781631[10.218369[50 
I119,714144|9.932227 +4687 jag -218084|49 
1219.714352[9-932151] [9.782202110,:17799148 
1319.71456119.932074] [9.782486[10.,217514]47 
1419.714769[9.931998] [9.782771[10.217229]46 


1519-71497719-931921] [9.783056|10.216944145' 


$416 9.715186[9.931845 9. 783341[10.216659]44 
1719-715394[9-931768; [9.783626|10.216374 43 
18]9.7I560! 9.931691 4 783910[10.216090[4z 
t919-715209[9.931614| [9.784195|10.21580F5 47! 
2019, 20[9.716027|9.931537| 9.784479 10.215520[40 


M119.716224 —_— 9.784764ſ10.215236139 
2219.716431[9.931 383] [9.785048|10.21495 2138 
-319-7166391[9.931306| [9.785332[10.214668|37 
1-4] 9-71634619,931229] [9.785616 10.214384[36, 
- 2519-71705 319.931152] [9.785900[10.214099 35' 


26 9-175 SIO 9.786184 10.21 3816[34 
*719-717456!9.93299$]| [9.786468 IO.,2I3532 33, 
:$19.717672[9.930920| [9.786752] 10. 213248} 33 
'919, phd (at -930843] {9.7387036|10.212964|31 
1019-718935[9.93 0766} 19-787319j 10. 212681130 


| Go Co- fine } Sine | | Co-tang. | TangentjM 
i Degree 58. 


—— 
—— 
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- ARA. a ye man 


MF Sine | Co-fine | [Tangent] Co-tang. | 


AG Abd” <A + An ring oe, a i tat ete; dns u 


Degree Jt. 


\3019.718085|9.930766] [9.787319]10.212631]30, 


9.718291 
9.718497 
9.718703 
9.718909 
9.719114 


31 
32 
33 
34 
35 


9.930688 
9.93961! 
9-9395 33 
9.939456 
9.930378 


9.787693 
9.787336 
9.738170 
9.788453 
9.788736] 


10,212397 
I0,212114 
I0.211830 
10.2I1547 
10.211264 


12.9 


28 
27 
26 
25 


36 
37 
38 
39 
\4© 


9.71952519.930223 
9.71973919-930145 
9-71993519-930067 


| 


9.7201 49[9.929989 


9-71932019.93039@ 


9.789019] 
9.789302 
9.739585 
9.789868 
9.790151 


IO, 
IO, 
10, 
IC, 
lo. 


z10981 
210698 
210415 
210132 
209849 


24 
23 


. 5 
_ 


(41]9-720345 
1421 9-720549 
1431 9+720754 
(4419+720958 
4519.721162 


9.929911 
9.929833 
9.929755 
9.929677 
9.929595 


| 


9.750433 
9.790716 
9.799999 
9.790281 
9.791563 


IO.2 
10,209284 
10.209001 
10.208719 


10.203436 


469. 721366 
4A719-721570 
4819.721774 
4919-7219738 
l50 722181 


9.929521 
9+ 92944: 
9.929364 
9.929286 
9.929297 


9.791846 
9.792128 
9.792410 
9.792692 
3.792974 


IO, 
IO, 
IO, 
IO, 
10, 


208154|14 
207872 
2075 90 
207308 
297024 


09566119 


FI 
F2 
J3 
54 294 
$519-723197 


9I 


9. 
9. 
9, 
S. 
9. 


. 
_- 
=o 
oy 
. 
_- 
o 
_- 


7 
7 
7 
7 


. 
- 
A 
- 


2385 [9.929129 
2588 [9.929050 
7 


9.928972 
9.928893 
9.928814 


f9. 793919 


9. 793250, 
9.793533 


9.794: 01 


9.794333 


IO, 

IC, 
IO, 
lO, 
IO, 


206744] 9 
206462 
206180 
205899 
205617 


5619. 72340019 
$719-723603 
58|9.723805 
5919.724007 
6019.72421"0 


9.923736 
9.928657 
3.938578 
9.928499 
9.938420 


9.794664 
9.794945 
9.795 227 
9.795503 
9.795789 


10.205336 
19.205054 
199294773 
10.,304492 
10.2042] 1 


NN or woo om a 


| | Co-ſne| Sine | | Co-tang. | Tangent.|M 


Degree 58. 


= 2 


hte 


Degtce 33. * 

M| Sine | Co-ſfine | [Tangent] Cotang. | 
| of9.724210|9.928420]| [9.795789|10.204211 [6c 
| 1 9.7244121]9.928341 19-7 969279 10,203930[55 
219.724614]9.928262| |9.796351]10.203649[58 
319-72481619.928183] [9.796632[19.203368|57, 
4|9-72501719-928104| [9.796913]10.203087]56, 
$19-72521949. 928025] [9.797194 10.202306155, 
6 9735450] 9. 9-927946| 9.797474[10.202522|54 
719-725622[9.927867! |9.797755]10.202245[53 
$19.725823[9.927787] [9.79$036[10.201964[52 
919.726024|9.927708| [9.798316]10.201684|5I 
1019.726225|9.927628 G rodees 10.201404[50 
11]9.726426 9.927549] 9.798877119.201123]49 
[x2 9.72662619.927469, [9.79XN57|10.200843|48 
1319.72682719.927390| [9.799437[10.200563[47 
14:19.72702719.927310] 19.7997171[10.200283[46 
15|9.727228 9.927231] 19. 19-799997]! 10.200003[45 
1619.72742819.927151| [9. [9.8092 77110.199723[44 
\17|9.727628 [9.927071] [9.800557|10.199443[43 
1319.747828|9.926991] [9.8008,36]10.197163|42 
I919.728027[9.926911] [9.801116[10.198884|41 
20 3.723227 9.926831} [9.801356 10.193604 45 
[21[9.72842719.926751|3[9.801675|10.198325|39 
2219.728626[9.926671] |9.891955|10.198045|38 
(23 9.728825[9.926591| [9.802234[10.197766|37 
24|9.729924[9.926511| [9.802513[10.197487136 
2519.729223[9.926431| [9.802792[10.197207]35 
2619.729422|9.92635T| |9. 380307210, 19692$|34 34 
2719.72962119.926270| 19.893351|10.196649|33 
120[9.7298201[9.926190| [9.803630[10.196370| 32 
2319.7309018[9.926110 9.803908 190. 1960g1| 37 
3019.739216[9.92692029 [9.304187 10.1933813|3c 
| Co-ſine | Sine | | Co-tang. |Tangent.|M 
Degree 57. | 


——— 


_— 


<a 
I - 


Dezrec 72. 


M| Sine | Co-fine | [Tangent} Co-tang. | 


30|9.73021619.926029} [9.804187|10.195$13[30 


3119.739415[9-925949] [9.804466|10.195534[29 
3219.732613[9.925368| 19.804745[10.195255[28 
33]9-73981119.925787] [9.805023[10.194977]|27 
34|9.731c09[9.925707| [9.805302]10.1946g8|26 
3519-73120619.925626] [9.305580|10.194420|25 
3619.731494[9.925545] [9.805859|10.194141]24 
3719.731601[9.925464| [9.806137|10.1933863[23 
3819.73179919.925 384] [9.806415[10.193585|22 
3919-731996{9.925303] [9.806693[10.19330g21 
4919.732193]9.925222] [9.806971] 10,193028|20 
+1 [9.732399[9.925141| [9.807249]10.19275I|1g 
4319.733557[9.925060|,[9.827527|10.192433[18 
4319-732784|9.924978] 19.807805|10.192195[17 
4419-732930[9.924897] [9.803083}10.191917]16 
+519-733177 9.924316] [9.3038361110.191639|15 
4619. 133373[9-924735| [9.808638]10.191362[14 
4719-733569[9-924653] [9.808916|[10.191084[13 
4819-733765]9-924572| [9.809193[10.190807[12 
4919-73396119.924491] [9.809471|10.190529|I1 
$0[9.734157 9.924409] [9.809748[10.190252|10 
ſI[9.734353[9-924328] [9.810025[10.189975 
5219.7345481]9.924246] [9.810302[10.189697 
5319-73474419.924164] [9.810580[10,189420 
5419-734939[9-924083|] [9.810357}10.189143 
5519-73<13419-924001f [9.$11134[10.183866 
$619-735330[9.923919] [9.81141of[1lo.1838589 
$719.7355251[9-923337] [9.$11687[19.188313 
j819.73571919.923755] [9.811 964|10.18$3036 
19]9-735914 9.923673] |9.812241110.187759 
5019.736109|9.923591] [9.312517}10.1387433 


Oo0-mMw Slam ew &Ww 


| Co-ſine | Sine 


| | Co-tang.| Tangent [M 


Degree 57. 


lt. —— 


i 


—_ 


'» -” 


urn == es > * 


<4 watt It 


| Degree 33. = 
M[ Sine Tf | [Tangent] Co-teng. | 
NE 2nern7110-r37023)e0) 
I[9.736309 — [9.812794 10.187206[59 
219.736497[9.923427] ,9.313070j10.186930l58} 
3]19-7366921[9.923345] [9.813347[10.186653[57 
419-73683619.923263{| [9.813623[10.186377]56 
5 9*737080|9.923180 9.813399|10.186101]55 
more 9.923098 9.814175[10.185824 5a} 
719-73746719.923016| [9.814452|10.185548|53 
$19.737661[9.922933] 19.814728|10.185272[52 
919.737854[9.922851] [9.$15004{[10.184996 51 
0 9.738048[9.922768 9.815279|[10.184720]5c 
[119.738241 [9.922686] [9.815555 10.-134445 49 
1'219-738434[9.922603| [9.815831 i. 416008 
[3]9.738627[9.922520] [9.816107] 10.183893f47 
t4|9.738820[9.922438] [9.816382|10,183617|46þ 
t51]9-73991 349.922355] [9.$16658 to.s3320al65h 
a p 
1619.739295 [9.922272] [9.816933[10.183066[44 
[7] 9.739398[]9.922189| [9.$817209[10.182791]43 
[8]9.739592[9.922106| [9.8174$4[10.182516|42 
1919.739783[9.922023| [9.817759[10.1822490[41 
2019. 73997519-9:1949| [9.318035 |[10.181965|4c 
:119.74016719.921857] [9.818310|10.181690[39 
2219.740359[9.921774|] [9.818585]10.181415|38 
2319.7429550[9.921691] [9.818860|10.181140{[37 
2419-7497 4219.921607] [9.819135|10.180865|3C 
2519.74993419.921524] 19.819410]10.180590{ 35 
:619.74112519.921441| j9.819684[10.180315[34 
$719-741316|9.921 357] [9.381995 9[10.180041|32 
:819.741507{9.921274| [9.820234|[10.179766|3: 
:2919.741698[9.921190{| [9.82050$110.179492]31 
1019.7418389[9.921107] [2.320783|10.179217 3O 
| Co-fine [ Sine | | co tang | [Tangence | M 


Degree 56. 
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EE 
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wa wo wo 
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Degree 33. 


M| Sine | Co-ſine | |Tangenc | Co-tang. | 


ol 


30|9*741889[9.921107| |9.830783|10.179217]30 


3119.742080[9.921023| |9.821057|[10.178943|29 
32[9.74227119.920939] |9.821332[10.178663|28 
3319-742461[9.920855|] [9.821606[10.178394|27 
(34]19.74265219.920772] 19.821380|1@.178120[26 
35 .74365219-9:077a 2.82215419.177846 25 
36 9.74303:19.920604| |9.822429]10.177571|34 
13719-74322: 19.920520| [9.822703]10.177297|23 
138 [9.743417[9.929436] [9.822977110.177023|22 
3919.743602 — 9.823250]}10.176739|21 
14919.74379:19.9202683] [9.823524]10.176476}20 
(41 9.743932|9.920134 ado 10.176202|Ig] 
14219,744171|9-920099| 19.824072|10.175928]18 
(4319-744361|9.920015| [9.824345 [10.175655[17 
4419-7445 59j9.919931] [9.8:24619[10.175381]16 
145 9.74473919.919346] [9.824392 19.175108] 15) 
(46]19.744928[9.919762 9.825166[10.174834|14 
(4719-745 117[9-919677 9.825439]10.174560[I3 
4819.745 32619.919593] [9.325713110.174237|12 
4919.745494|9.91 9508] !19.825986[10.174014}I1 
5019.74568319.919424| |9.326259j10.173741j10 
5119.74587119.919339| |9.$26532[10.173468| 9] 
5219.746059|9.919254] |9.3826805]10.173195| 8 
$319-746248[9.919169| |9.327075}10.172922] 7 
54|[9.746436|9.91 9084] [9.327351[10.172649| 6 
$519.746634 3.918999] 9.327624110.172376; 5} 
5619.746811[9.918915 rn oo Rp 4 
'5719.746999|9-918830| |[9.382$170|10.17I930] 3 
15819.747187|9-918744| [9.328442] 10.171558] 2 
15 919-747374|9.918659} [9.828715}10.17i285] 1 
(6c|9.747562 3.918574, 9.828937{10.171012] c| 


| 


| | Co-ſne | Sine | | Co-tang. | Tangenr|M 


| 


Degree 56. 


% 
—r—_—_— 


= 24: 


ar Sine "1 Co-fr ne. | [Tangent] Co-tang. i | 


0[9.747562[9.918574| 19:8289$7]10. I7IOL 160 


| 


119.747749 9.913489] 9.$29260110.170740|59 
219.747936[9.918404| [9.829532[10.170468|58 
3]19.74$123]9.918318] [9.829805[10.170195[57 
419.748310[9y.918233! [9.830077]10.,169923[56 
519.74849719-918147]| [9.830349[10-169651]5F 
619.7486831]9.918062 TINEIT 10.169379|54 
719.748870[9.917976] |9.830893|10.165106[53 
$19.7499561]9.917891] [9.331165[10.168834[52 
919.7 49242[9.917805] [9.831437[10.168563|51 
1019.74942919.917719] [9.83170$[10.163291]i0 
1119.749615|9.917634| |5.831981]19.168019[49 
I219.74980I1[9.917548$| [9.832253[10.167747[48 
319-749986[9.917462| [9.832525[10.167475]47 
I419.75017219.917376] [9.332796[19.167204|46 
151]9.750358 9.917£t90 3[19.166932|[45 
I619.750543|9.917204| [9.833339]10.166660|44 
I7|9.75072919.917118| [9.833611[10.166389|43 
1819.750914[9.917032] [9.833882[10.166118[42 
I919.751099[9.916945] j9.834154[10.165846|41 
20]9. 75128419.916859 19-8 34425 [0,165575]40 
es $-916773] |9.834696[10.165304|39 
22 5:751654[9-916686 9.834967[10.165033[38 
2319.751838[9.916600]| [9.835238{10.164762[37 
2419.752023[9.916514| [3.835509[10.164491|35 
2519-752207|19.916427| [9.$35780[10.164220 35 
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42 
41 
40 
39 
38 
37 
3s 
35 


26 
27 
28 
29 
zo 


9.793513 
9.793673 
9.793832 
9.793991 


9.393946 
9.893845 
9.893745 
9.893645 


9.794149 


9.893544 


9-399827 
9.900086 
9.990346 
9.900605 


9.899568| 


10.,100432 
I0.190173 
10.099913 
10.099654 
[0.099395 


34 
33 
32 
31 


350 


| Co-ſine | Sine | |(o-teng. |Tangent.|M 


Deegrce 51. 


———————— 


Degree 28. 


— 


[M] Sine | Co-/ine | | Tangent] Co-teng. | 


3019-7941 4919-893444[-[9.900605[19.099395 [30 


3119-794308[9.893444| |9.900864|10.099135 bo 
3219.79446719-893343] [9.901124,10.098876|28 
3319-7946261[9.893243] [9.991383[10.098617|27 
3419-794784[9.893142| [9.901642[10.098358[26]. 
13519-79494? 2.893041} [9.901 gol mos 25 
[136]9.795101|9.892940| |$.902160[10.097839|2 
(37]9-70525919.892839| [9.902419|10.057580[23 
138][9-7954171[9.892738| [9.902678[10.097321|22 
[39]9.795575{9.892637] [9-902937|10.097062|21 
[40]9.795733]9.$892536] [9:903196|19.096803|20 
41]9.795891 9-892435| 9.903455|10.096544|19 
(42 9.796049|(9.892334] |9.903714}10.096285|[18 
4319-7962c619.892233{| [9.903973[10.096027[17 
144|9.796364|9.892132| [9.904232[10.095768|16 
4519-7965 31]9.892030| [9.994491]10.095509|15 
4619.796678[9.891929 tt t>* petite I4 
4719-7 96836[9.891827] f9.905008[10.09499I|13 
4819-796993[9.891726| [9.905267[10,094733|1'2 
14919-797150}9.891624| [9.905526 te I] 
(5019.7973071|9.89i522] [9.905784[10.094215|[10 
51 tas 9.926043 DR 9 
($2[9.797621|[9.891319| [9.996302[10,093698| 8 
bE; 9.797777|3.891217] [9.906510110,093440| 7 
'54{9.757934|9.891115] [9.906819110,093181] 6 
[5519-7 980911]9.891013] [9.507077 [0.092923] 5 
5619798247 ts a4 o—— 4 
\$719.798403|[9.890809| [9-907594[19.092406| 3 
\5819.998560[9.890707| [9.907852110.092147| 2 
'$919-798716[9.890605| [9.908T11[10,091889Þ 1 
60 9.79887 219.890503| [9.908369[10.091631| © 
{ | Co-fone | Sine | | Co tang. Tangent | 
| Degree 51. 


< * 
n EIT 


Wl 6. £4 | 
M] Sine | Co-fene | [Tangent] Co-tangp. | 


= 


0[9.7g8872|9.890503| [9.903369| 10.091631]60/ 


] 119.799018]9.890400 | G 10,2991373l|5y 
219.79918419.890255] [9.9038886110.091 T1458, 
319-79933919-890195| [9.909144119.09c8561|57 
4|9-79949519-890093] [9.909402[10.090598[56 
$19-799651 9.889990] [9.999660[10.090340 55. 
619.799806[9.889888] [9.909918]10.050081]54 
719.79996119.889785| [9.910176]10,089823[53 

{ $[9.800117[9.889682| [9.910435|10.089565|52 
919.800272[9.889579] [9.910693|10.089307[51, 

110[9.800427[9.889476} [9.919951|10.089049]50 

t1]9.800582[9.889374] [9.911209|10.088791 [49 

{12|9.800737[9.889271| [9.911467|10.0885 3348. 

r3]19.$00892[9.889167] [9.911724[10.988275 [47 
14|9.80104719.839064 _ 1982[10.08801 746, 
15]9.8012011[9.888961 9.912246] 10.0897760[45 
16|9.8013561]9.888858] |9.912498[10.087502[44 
1719.$o1510[9.888755] [9.912756110.087244[43 
18]9.$01665|9.888651] [9.913014[10.986986|42 
1919.801L19 9.888548] 9.913271110.086729[41 
2019.801973[9.888444| [9-91 3529110.086471 4 
2119.8021271[9.888341] [9.913787[10.c86213]39 
2219.$02282[9.8388237] [9.914044[10.085956| 383, 
:319.802435[9.3881 33] [9.914302[10.o085698] z7 
24|9.802589|9.888030] [9.914560|10.0854409] 36, 
:519.$0274319.887926] [9.914817|10.08518:135 
26[9.802897[9.887822] |9.915075|10.084925 34 | 
127][9.803050[9.887718| [9.915332|10.084668[33 
2819.803204 [9.887614] [9.9155 90[10,034410[32 
2919.803357[9.887510| [9.915847}10.08415 3] 31 
$3© 9.803510[9.887406 9.916104|10.083895|30 


| Go-fine | Sine | | Co-tang. { Tangent|M 


— 


Degree 5o. 


—o > ] . 7 a  ;.. > > - > | 


| — 
z oy 


arts 


Degree 39. 


_ DD. OC 


_ 
— 


Mj Sine | Co-fine | [Tangent| Co-tang.| 


30]9.803510[9.887406} [9.916104[10.08 3895] 30 


31[9.823564 Hoey 9.916362 RP 24 i- 
3219.303317[9.387198] [9.916619|10.08 3381128 
331]9-803970[9.887093| [9.916876 10.083123|27 
34[9-80412719.837909] [9.917134[10.082866|26 
35]9.8042761[9.386884 [9.917391 10.082609]| 25 
36[9.804428]9.886780| [9.917648|10.082352|24 
37}9.304581[9.886675|] [9.917905 10.C82094|2} 
38]19.894734\9.886571] [9.918162 10,081$37|22 
39; 9.3804886|[9.,885466; 19.918420|10.081580[21 
4c|9.805038 [9.886361 9.918677 10,081323[26 
19-$03294 —_— 9.918934[10.081066119 
42|2.8095343[9.886152]| [9.919191 I0.08c 809]18 
+319.805495|9.886047] [9.919448[10.080552[17 
44|9.805647[9.885942| [9.919705|10,080295| 16 
4519-805795|9.885837] [9.919962|10.080038 I5 
46]9.895951]9.885732] [9.920219110,075781|15 
+7|9.806103[9.885627}; [9.920476[19.079524 I3 
43|9.806254]9.885521] [9.920733[10.079267 12 
49]9.8964c6[9.885 416] [9.92099c[10.075010{[1) 
S0[9.826557[9.885311] [9.921247[10.07875 3| 1c 
FI $.306709|9.885 205] 9.921503[10.c7849 | g 
5219.80686c[9.38851o0c| [9.921760[10.07824c] 8 
53]9-$0701119.884994]| [9.922017[10,c77983Þ 7 
#419.807162|9.884889}] [9.922274[10.077726] 6 
55|9.807314 >884733) [9.922530 10.07746g| 5 
5619.807464 [9.884677] [9.922787110,077213| 4 
5719-807615 [9.884572| [9.923044[10.076956| 3 
5819.807766[9.$84466] |9.923300j10.076699] 2 
5919.827917[9.884360 —_— 10,076443] 1 
$019.808067[9.$894254| [9.923813]10.076186} © 


| Co-ſine | Sine | | Co-tang.j Tangent.|M 


Degree 50. 


j 


M 3 


Dzgrce 40. 


Ml Sine | Ce-fine | [Tangent | Co-tang, | 
019.808067|9.884254} [9.923813110.076186|6 


—_—_— 


| 


i19.808218[9.38841 48] [9.924070[10.075930[59 

219.80834$819.884042]| [9.924327110.075673|58 

3]19.308519]9.883936| [9.9245$3410.075417]57} 

4|[9.808669|9.883829| |9.924339[10.075160]56 

5|9.808819[9.883723] [9.925096] 10.074904|5 5| 

619.808969|9.883617] [9.925352]10.074647154 

719.-80911919.883510| [9.925609[10.074391[53 

8$19.809269[9.883404| [9.925865|[10.074135|52 

919.80941919.883297| |9.926121110,073878[51 
Io[9.80956c[9.883191] [9.926378110,073622150 
1119.80971$[9.883084!] [9.926634'10.073366|49 
1219.809868[9.882977| [9.926890[10.073110[48 
13]9.81001719.882871] [9.927147|[10.072853|47 
14]9.810166|9.3$2764| |9.927403[10.072597]46 
15}9.8103161[9.882657| 9.92765 9[10. 072341145 
16|9.810465 [9.882550] |9.927915]1o. 072085 [44 
17]9.$10614j9.882443] [9.928171[10.071829}43 
18]9.810763[9.882336| [9.928427[10.071573[42 
1919.810912[9.882228| [9.928683}10.0713171[41 
20[9.810261{9.882121 9k 10.071060|49 
$7 9.811210[9.883014} [9.929196[10.070304[39 
[23 9.811358[9.881907| [9.929452[10.070540[38 
[23|9.$11506|9.381799| |9.929708[10.070292[37 
24|\9.811655|9.881692| [9.929964[10.070036|36 
25 9.$11804|9.881584 [9.930219] 10.069781]35 
26[9.811952[9.381477| [9.939475|10.0695 25 [34 
27|9.812100[9.881 369] [9.930731[10.063269[33 
28[9.812248|9.881261} [9. 930987 I0,069013|32 
29]9.812396[9.881153] |9.931243!110.06375 531 
3019.81254419.881045} 19. 931499|10.9 56350113c 


| Co-fine | ine | Sinc | | Co-tang [Tangent |M 


Degree 49. 


h | 


\ 


4 


Degree 40. | 
M} Sine | Co-fine | [Tangent] Co-tang. | 
30|9.812544[9.881045| [9-931499[10.068501 [30 
—__ 
31 9.0126932[9;000997 9.931755 110.068245|29] * 
3219.812840|9.880829]| [9.932010|10.067989|28| 
3319-$12988[9.880721] [9.932266[10.067734|27 
34[9.813135[9.880613] [9.932532[10.067478|26 
3519.813283 9.830505} 9.932778] 19,067222[25 
36|9 $13430]9.880397] [9.933033[10.066967| 24 
37|9.8135781[9.880289| 19.933289[10.066711 23 
38|9.8137251]9.880180| [9.933545|10.066455|22 
3919.81387219.880072] [9-933800|[10.066200|21 
40|19.814019 3879963 3-934056[10.065944 20 
41 9.814166[9.879855} [9-934311]10.065688$]1 gf 
4219.81431319.879746| [9-934567110.c65433[18 
4319-$1446019.879637] [9.934522[10,065177|17 
44[9-814697[9.879529] [9-935978|10.064922|16 
4519-$1475319-$79420] [9.935333}10.064666[15 
4619.8149500[9.879311| [9.935539[10.064411|14 
47|9.81504619.879202} [9.935844[10.064L56|13 
[48[ 9.315193 9.879093] [9.936100[10.063900[1 2 
49{19.815339|9-878984| [9-936355]10-063645[11 
5$019.8154851|9.878875} [9.936610j10.063385g|lo 
5119.815631[9.378766| 19.936$66110.063134}] 9: 
5$219.81577719-$72656|. [9.937121[10.062879{] 8 
5319.$1592YF9.878547] [9.9373761]19.062623} 7 
5419.816069'9.878438|] [9.937632}10.062368| 6 
55 9.816215|9.878328 9.937837]10.062113] 5F 
56[9.816361|9.8738219| [9.938142[10.061858| 4 
$7{19.816506 9.878109 9.938397|[10.061602| 3 
58|[9.81665219.877999] |9-938653]19.061 347] 2 
5919.816797|9.877890| [9.938908|10.061092} 1 
6c19.816943[9.877780] | 3.939163|10.060837 C 


| Co-/ine | Sine 


| | Co-tang.| Tangent [M 


Degree 49. 


_ 


| 


— —— 


| 


I 


—_—_—— 


Degree 41. 


M[ Sine | Co-ſime | [Tangent] Cotang. | * 


6|9.816943]9-877780| [9.939163}10.060337|60 


4 


M k 3 
thn tak 16d 84 xs 5 Yd. 


119.817088 —harior 9.939418]10.060582[59 
219.317233{[9.877560] [9.939673f19.060327[58 
319.$17378 [9.877450] [9.939928[10.060072[57 
419.817523[9.877340|] !9.940183}10.059816|56 
ſ19.817668[9.877230 [9.940438 10.059562|55 
619.31781319.877120] [9.940693[10,059307|54 
719.81795819.877009| |9.940948[10.059052|53 
$]19.8181031|9.2876899| [9.941203110.058797|52 
919.8$1824719.876789] [9.941458[10.058542|51 
1019.818392 9.876678] [9.941713[10.c58287]50 
11[9.818536[9.576568] [9.941968 o—_— 49 
'112[9-818681[9.876457] [9.942223]10.057777148 
1319:8188251]9.876347] 19.942478[10.057522147 
1419.8 - NR 9.942733} 10.057267146 
[5]9.81$113]9.8761 25 9.942938| 10.057012 45 
16[9.819257|9.876014] [9.943243]10.056757[44 
[7]9.$1940119.875924| [9.943498|10.056502[43 
18]3.819545[9-875793] |9-943752110.056248[42 
[9, 9.$196891[9.875682 9944007 10,0559931]41 
:019.81983219.875571] [9.944262{10.055738 cn 
2119.919976[9.875459] [9-944517[10.055483139 
:219.$2011919.875348| [9:944771{10.055229138 
2319.92026319.875237} [9-945026[10.054974137 
14 9.820406 9.375125] [5.9452$1j10.054719136 
2519.820549{9-875014] 19-945535110-05 4464135 
2619.82069319.874903] [9.945 790j10.054210134 
27]19.820836{9.874791] [9.946045[10.053955[33 
:$19.820979[9.$874679] [9-946299|10.053701]32 
2919.821122|[9.874468{ [9.9465541j10.053446131 
zo[9.821264|9.8744564 [9.946808|10.053192j30 


| Co-ſime | Sine | | Co-tang. |Tangent.!M 


—— 


Degree 48. 


———_— 


—_—_ >. | ue. Mit Lt. Lo MMA. to deed 


7 
— 
mz 


$4 ak 35k 


os at ne hes & 


Degree 41. 


M] Sine | Co-ſine | [Tangent] Co-tang. | 
39]9.821264|9.874456| ]9.946808!10.053192]30 
.31 9.82140719-874344 9.947063(10.052937129 
32'9.821550[9.874232]| [9.947317}10.05268 2128 
33]9-$21692 9.87412c] |y.947<72110.052428|27 
419.82183519.874008| [9.947826]10,052173|26 
'35 9.821977 on 9.943081[10.,051919]25 
36|9.82212019.873784] [9.948335|[10.051664|24 
.3719.82226219.873672] [9.948590[10.051410[23 
3819.822404|9.873560| [9.948844|10.051156|22 
3919.82254619.873447] |9.949999|10,050g901[21 
4019.$2263819.873335| [9.94935 3]10.05064720 
'41|9.822830/9.873223]| [9.949607]10.050393[|19 
431[9.822972|19.873110] [9.949862|19.050133[18 
4319.323114[9.872998| [9.950116|10.049884|17 
4419 9.8232551[9.872885]| [9.950370|10.0496 3016 
4519- 8233971987277: 9.950625]10.049375|15 
46[9.823538 9.872659] Ras nga > I4 
4719.823680{9.872546 95 1133|10,048867|13 
48 9.823821 ap hbings f 9.951388|10.048612|12 
\49]9.3823962[9,872321| [9.951642|10.048358|11 
50 $019.824104[9.,872208|. [9.951896 10.0481 04] 10 
51 9.824245 |9.872094| [9.952150{10.047850| 9 
\5219.3824396|[9.871 981] |9.952404110-0475 75] 8 
5319-8245 27]9.871868] [9.95265 9[10-047341| 7 
54]9-824667[9.871755] [9-95 2913110.047087] 6| 
5519-324808[9.871641] [9.95 3167]10-046833] 5 
$619.324949[9.871528] [9.95 3421[10.046579] 4 
5719.3825090[9.3871414| [9.95 3675|10.046325] 3 
5$819.825230]9.871301] [9.953929|[10.046071| 2 
5919.325370[9.871187] [9.954183}10.045817| 1 
6013.325511 [9.871973] [9.954437|10.9455621] © 
SL Co-/ine 4 Sine | | Co-tang.| Tangent; M| 


Degree 483. 


| 


- un 0. 1” 


% 


'Y 


Degree 42 


M| Sine | Co-/ine. | [Ta 


gent 


| Co-tang. | 


o[9.$825511|9.871073| [9.95 


4437[10.045562|60 


| 


1/9.825651|9.870960| 19.95 4691|[10.045 308 59 
| 2]9.825791|9.870846] [9.954945[10.045054|58 

3]9-$2593119.870732] [9.95 5$199110.044800157 
| 4/9.826071]9.870618] [9.95545 3110.044546|56 

519.826211]9,870504 956707 10.044292|55 

619.826351[9.870390| |[9.955961110,c44038[54 

7|19.826491[9.$879275] [9.956215[10.043784[53 
| 3]9.82663119.870161] [9.956469[10.043531[52 

9/9.82677019.870047| |9.956723]10.043276[51 
10]9.8269101]9.869933| [9.956977110.043923 ſo 
11]9.827049[9.869818 9.957231] I0.0942769[49 
1219.82718$9|19.869704| [9.957485|10.04251548 
1319.827328{9.869589] [9.957739[10.042261147 
14|9.827467 —— 9.957993[10.041007|46 
1519.827606]9.869360{| [9.958146|10.041753|45 
16|[9.827745 RR 9.958500{10.041 500[44 
I719.827884|9.869130] [9.95875 4[10.041246| 43. 
{1$]9.82802319.869015|] [9.95 9008[10.040992] 42 
119{9.828162|9.868900] [9.95 9262[10.0407381[41 
2019.8:8301|9.868785| [9.959515|10.040485| 40 
2119.828439{9.868670| [9.959769]10.040231 39 
2219.82357$19.$63555 [9.960023 I0.039977138 
j23j9.828716[9.868439| [9.960277110.039723[37 
124|9.82$8855|9.868324| [9.9605 30[10.039469136 
25 |9.828993[9.863209] [9.960784[10.039216[35 
26 9.829131[9.868093 9.961038[10.038962|34 
2719.$2926919.867978] [9.961291[10.,03860833 
28[9.82.9407[9.867862} [9.961545[10.0338451132 
129[9.82954519.867747] [9.961799[10.038261 [31 
30919.82968319.867631| [9.962052j10.037947130 


| Co-ſine | Sine | 


| IC 0-fang. [reopened 


a 


Degree 47. __ 


— 


| Degree 42. 
M] Sine - | Co-/ine | .\Tangent| Co-tang. | 
z0|9.$:5683|9.867631| [9.962052[10.037947|30 


31 [9.829821 PTY 9.962306|[10.037694|29 
32[9.829959,9.867399] [9.9625690[10,0374409|28 
3319-$300961|9.867283] [9.9628131]10.037187|27 
3419.830234[9.$67167! [9.963067[10.036933[26 
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Io 3396945389749 389806|] 56 
$901g1|890197} 89025 313go0z309|890365]| 56 
3$907902|8907561| 539061 2]590565}590924j} 56 
891259|1891314\}<91370|391426|891482|| 56 
591 $16;891872[891 928 *91 933|3892039j} 56 
392373|592429[5924%4|3925 39[892595[| 56 
39292989295 5|3$3040|893096[59315L]} 56 
39343413935 391593595 15936511593706]] 56 
394039[594994|394149[394205]394261]{ 55 
3945 9313946451894704[$9475 91945141] 55 
395 146|8y5 201 [895257895 3121895 367]] 55; 
39569913957541}8958091595364|895 919} 55 
396251]8963061396361189641613896471|] 55 
3968032|896857|[396912,43969671397022 55 
39735 21397407[3974621[3975171597572]] SS 


" The Table of Logarithmes, © 


—— 


Nj LE EERME. 


790 
791 
79: 
793 


897627 
898176 
898725 
899273 
899821 


897682 
898231 
898780 
899328 
899875 


877371897792 
8982861898341 
898335 [898889 
899383[899437 
8999329|899985 


| 


900367 
yOO9g91I 3 
901458 
902003 


990422 
900968 
goIFl3 
9029057 


902547 


903089 
993633 
904174 
904716 
905256 


902601 


99947619005 ZI 
9010221901077 
g9OIF6719y901622 
9021121902166 
90265 5[902709 


897847 
898396 
$98944 
899492 
900039 


909586 
991131 
901676 
902221 
902764 


903144903199 
9036871903741 
904229|[90428y 
904769|904824 
9053101995364 


903253 
903795 
904337 
904878 
905418 


903307} 
903849 
904391 
904932 
905472 


995796 
906335 
906874 
9074ll 


905849 
906389 
906937 
907465 


907949 


908002 


905 904 
906443 
$07981 
907519 
908056 


905958 
906497 
907035 
907573 
908109 


—_ ——— 


906012 
9065F1 
997089 
907626 
908163 


908485 
909021 
909556 
91009L 
910624 


9085 39 
909074 
909609 
JIOI 44 
910678 


908592 
9091 28 
909663 
910197 
910731 


908646 
9094 81 
909716 
910251 
910784 


903699 
909235 
909769 
910304 
910838, 


| 


911158 
911690 
912222 


911211 
911743 
I12275 
912806 


912753 
913284 


913337 


S$11263]911317[911371 
911797|911849|911903 
912323|9t 23811912435 
912859[912913[91 2966 


91 3389]913443[9134961 


— 


\ 


| The Table 


of Logarithmes,; " 


| SH EEE EE 
$97902|:97957 898012|89$067|[85$122]] 55 
8984511898506}|*98561}|898615|898670]] 55 
$89*®*g99 bocers $991091899164|899218 55] 
8995 47]899602|899656|8997111999766[} 55 
9g00094|9001491|900203|[900258[900312}] 55 
a 
900640|900695 |[900749|[900804|9g0n0859]] 55 
901186|901240[901 295 [901 349|[901404|| 55 
go1 7311901785 1 —__ 901945]| 54 
902275[902329[902384}992438|g02492 54 
902818]902873[$02927[902981 903036| 54 
903361[903416[903469[903524 powryey 54 
903904|9039561|90c401 2] 9040661904I120|| 54 
904445|994499190455 31904607;90466I[} 54 
9949361905039[905094|995 148|905202]|] 544 
995 526905 580 9056341995 685[905742]] 54 
906066|[9906119|906173|906227 xt 54 
906604 |g06658|906712|y906766|906819]| 54 
90714319071 96|90725019073041907358|| 54 
907680[907734| 907787|9078411907895|] 54 
908217 [908270 908324þ508378 9084311} 54 
90875 3 [908807] g08®60[908914|[g03Ig67[| 54 
9092389|909342|9093961[909449|909503|| 54 
999323] 9095771 90993019099841910037]] 53 
{910353|910411 pongny 91o518|glo571]] 54 
g9103891|91n944|910995]9110Fl|9gillogq|} 53 
911424[911477|91153919I15841911637]] $3 
911956|912009|9g12063|912116|{912169]|} $3 
912488 [912541|912594[912647|[912700|} 53 
913019|913072|[g13125|913178|9132311} 53 


3135 491[913602]91 3655191 370819137611] 53 


————— 


V 


| The Table of Ligarithmes. 


N | —— 3: 21 #7 Foy 


913814 
914343 
914872 
915399 


915927 


913867 
914396 
914925 
915453 
915979 


913919 
914449 
914977 
915505 


916033 


913973 
914502 
915039 
g15558 
916035 


916454 
916930 
617506 
918030 


916507 
917033 
917558 
918083 
918607 


918555 


hm 


916559 
g1 7035 
917611 
918135 
918659 


— __ 


916612 
917138 
917663 
918188 
918712 


914926 
914555 
915083 
gIF611 
916138 


yI 6664 
917190 
9197716 
9158240 
9: 8764 


838 


9216586|921738|[921790[921842[921894 
922206|9222581922310[922362|922414 
9223725]19227771922829|9228811922933 
923244[92329619233481923399]923451 
$3911923762]923814[9238651|923917492396 


91,078[919130 
919601|919653 
9201231920176 
930645|920697 


91 9183[91 9235 
9197061919758 
9202281920279 
9210749] 920801 


J21166|y21I215 


921270[921322 


919287 
915810 
920332 
920853 


921374 


4 


as | 


$40 
841 
842 
343 

44 


tA 


— 


924279 
924796 
925312 
925828) 
926342 


9343311924333 

9248451924899 
925364[925415 
9258791925931 
9263941926445 


' 
924434|924486 
92495 1] 925003 
925467}925518 
9259821926034! 
926497|826548' 


| 


345 
846 
547 
848 


— 


[916857 926908 


9269591927011 


\849]| 


927370 
927883 
929396 
92.8908| 


927422 
927935 
923447 
923959 


927473 
927986 
928498 
92.9009 


927524 
928037 
925549 
929961 


[927062 
927576 
928088 
92360T 


929112 


—The Tab of Logarithmee. 


— 


— — 


A——_ 


V 2 


914079 at nt tg peat 1 914290[| 53 
91 460: |9146601914713[914766|914819|} 53 
91 5136|915189|915241|91 5294[9153471] $3 
915664|915716[915769|915822|915875|| 53 
916191 916243|916296 916349 216g0q! F3f 
9167171916769|1916522[916875 [916927]| 53 
9172431917295[917348[917400[917453|| $3 
917768|917820[917%73|917925[9179758|| 52 
918293[918345,918397[918449[912502]] 52 
918816[918869 918921[918973 9150261] 52 
91 933919193921919444|(919496[919549]| 52 
919362|919914|919967|9g20019[920c9i|| 52 
920384|920436[920439|920541[920593 52] 
920906192095: |[921009|921062[92I114 of 
9214261921478 921530[921582 921634]] 52 
921946|921998|[922050[922102[922154!] 52 
922466|922518|922569|922622|922674|] 52 
g922985|923037[923089|[923140[923192|| 52 
923503|923555[923607[92365+[923710|| 52 
924221(924072|924124[9241761924228]] 52 
9245 38[924539[924641[924693]924744\| 52 
925054[925106|925157|9252091925261|| 52 
925569[925621|925673|925725[925776|| 52 
3260851|926137[926188|[926239|926291 
9265991926651]926702[92675 41926805 | 
927114|927165|[927216|927265[927319| 
927627|(927678|929729|9277811927532 
9231 39|929191 [928242|9282931925345 
23652[92$703[928754|928305|928857|, 
929163[929215[929266]929317[929365 


EE: The Table of Logarithmes. © 


Nye lr 1314 


850 
851 
$52 
$53 
$54 


[929419 


929929 
930439 
939949 
931458 


929981 
930491 
930999 
931509 


929470! 


929521 929572 
930032[93008 3 
9305421939592 
9310511931102 
9315591931610 


929623 
930134 
939643 
931153 
931661 


$55 


$56 
857 
$58 


—_—— 


859 


9319661932017 
9324741932524 
9329811933031 


932068 
932575 
933082 
933539 


933487|933538 
[933993 934044 


934094 


932118[932169 
9326261932677 
9331331933183 
9336391933689 


934145[934195 


$60 
$61 
$62 
$63 


934498 [934549 
9350031935056 
935 $071[935558 
9360111936061 


$64 


9365141936564 


934599 
935104 
935608 
936111 


936614 


934649 
935154 
935658 
$36163 
936665 


934700t 
935205 
$35 729 
936212 
936715 


365 
g66 
$67 
$68 


86911939019 


937016 
937518 
938019 
—_ 


937066 
937568 
938069 
938569 
939069 


937117 
937618 
938119 
938619 
939119 


937167 
937668 
935169 
938669 


937217 
937718 
938219 
933719 


9391691939219 


$70 
871 
872 

73 
874 


939519 
940018 
940516 
941014 


939569 
940068 
940566 
941064 


939619 
940I18 
940616 


941114 


9415111941561 


941611 


939669 
940168 
940666 
941163 
941 66c 


939719 
940218 
940716 
941213 
941710 


875 
876 

77 
878 
$79 


1942008 
942504 
942999 


942058 
942554 
943049 
9435 44 


942107 
942603 
943099 
943594 


ai 


9439891944035 


944988 


942207 
942702 
943198 
943692 


942157 
942653 
943148 
943643 


9441371944186 


_—_ 


es ane 


The Table of Logarithmes. 

$ 48 17 46 Fw wv 
929674|929725[929776]929827{[929879][ 51 
930185[9302361930237[93033519303891| 51 
930694[930745 [930796|930847[930898|] Fl 
931204|[931254[931395[931 35619314071] 5I 
931712| 931763[931814[931865]9319151] 1 
<Mnans 14 pet 932322|932372]932423]] F1 
9327271932778193282919328791932930[| Fl 
933234|933285|9333351933396|933437]| 51 
933740[9337911933841[933892[933943]| SL 
934246193 934296193434719343971934448]] 51 
934751 347519348: [93485 2[934902[934953[| 50 
9352551935 3061935 356|935406]935457|| $0 
9357591935809 935859[9359101[935960]| 50 
9362621936313 407 hy erent: 936463{|] 50 
936765|936815|9368651936916[936966|] 50 
937267[937317[937367[937418[937468|| 50 
937769|937819|937869[9379191937969{[| 50 
1938269|938319|938369|938419|938469|| 50 
938769|938819|935869[938919[938969|] 50 
93926919393191[93936919394191939469|] 59 
9397691939819|9399869[939915 939965] 5O 
94026719403171940367|9404171949467}|| 5O 
240765|940815|940865|9409151940964|| 59 
941263|9413131|941362|941412]}541462|| 50 
94175 9|941809[9418591941999|941956|] 50 
942256|942306[942355[942405|942455|] 50 
94%7521942801[94:$5119429011942950|| 50 
243247|943297|94334619433961943445 || 49 
(943742 9437911[9435411943890[943939|| 49 
1944236 34423 $19443351944384194443311 49 


| The Table of Logarithmes. 


Nyo|r|z|3 | 4 


944493 
944976 
945 468 
945 961 


946452 


9445 3:194458i [944631[944680 
945025[945074[945124[945173 
945518} 945567]945616[945665 
9460091946059] 94610t[946157 
946501194655119465991 946649 


946943 
947434 
947924 
948413 
948902 


946992 
947483 
947973 
948462 
948951 


947041 
947532 
943022 
948511 
948999 


947990 
947581 
948070 
948559 
949048 


947139 
947625 
948119 
948609 
949997 


b 


949390 
949878 
950365 
950851 
951338 


949439|949488 
9499261949975 


950414|950462 
950900[950949 
9513861951435 


— 


949536 
950024 
95OFII 
959997 
951483 


949585 
95 9073 
950555 
951046 
951532 


951823 
952398 
952792 
953276 
953759 


951872 
952356 
952841 


95 3325 
35 3808| 


951920 
95 2405 
952889 
953373, 
953356 


951969 
953453 
952935 
95 3421 
953995 


952017 
952502 
95 2936 
95 3469 
953953 


[[954343 954291 

9547251954773 
9552071955255 
955688[955736 


9561681956216 


954339 
954321 
955303 
955754 
956265 


954387 
954569 
955351 
95 5532 
956313 


954435 
954915; 
955399 
955380} 
956361 


[1958564] 


956649 
957128 
957607 
953086 


956697 
957176 
957655 
958134 
958612 


Cr — 


95674 

957324 
957703 
958181 


953659 


956793 
957272 
957751 
958229 


956340! 
957319 
957799 


9582977 


958707 


958755 


— The Table of Logarithmes. 


ME EET SY. 
944729]944779|944825|9448771944927 | 49 
945222[945272194532119453701945419|| 49 
945715]94576419458131945862[545912f] 49 
946207|946256[9463051946354|946403]| 49 
946695| 946747] 946796194684519463-94 ws 
947189]|9472338|647287 9473361947385 | 49 
9476791947728] 9477771947826|947375|| 49 
9431681948217] 948266]94831519483641|| 49 
948657[943706|948755 — ws | 49 
94914619491951949244|9492921949341]| 49, 
949633[949683 9497311[949780[9498329]] 49 
950121{950170|950219 $9267 950316|| 49 
950608|[9506571950706]950754|950803|| 49 
951095|951143]951192|951240|$51289]] 49 
35 1580[55 1629] 35 1677] 951729|951775 a2 

— — 
952c66|[952114|95 2163952211 952259] 49| 
952550[952599|952647[9526961952744|| 48 
95 3034[9530983][953131]953179|95 3228 a 
2535 18]95 3566|953615]95 36631953711]; 48} 
75 40011954049|95 4099195 41461954194] ha 
95 44841954532[954580|9546285]95 4677 | 43 
954966 |955014[955062|[955llofgyg51581} 48 
95544719554951955 5431955592195 56391} 43 
95 5929195 5976|956024|956072|956120|| 48 
9564091956457]95650519565531956601]] 48, 
9568388|[956936]956934[957032[957080|| 48 
957368/957416[957464[95 751219575591] 48 

. 1957847|95 7894] 95 7942195 7990[953038|} 45, 
958325 9583731958427 |958468}958516|} 4b 
35 3803|953885019588981958946[953994{ 48\ 


Tk T = 7 Lgeriimer 


e @. | 


= 


7 1 


y— 


..- 


910 
g11 
913 
93 
914 


41 
pz5 18 
959995 
960471 
960946 


210][g 


359089|3 
95 9566 
960042 
9605158 


960994 


959137 
959614 
960090 
960566 
961041 


[ 


959185 
959661 
960138 
960613 


961089 


«ns © nn en— Rs 


915 
916 
917 
918 


219 


961421 
961895 
962369 


962842196 


963315 


[961469] [96526 961563 
9619431961990[96203+ 
9624171962464[9625I1 
2$89[962937|962935 
9633631963410]963457 


j 
959232 
95 9799, 
960185) 
960661! 
961136 


961611 
96208F 
952559 
963032 


963504 


920 
921 
922 
923 
924 


[963788 
964259 
964731 
965202 
965672 


963335 
964397 
96477> 
965249 
965719 


963882 
964354 
964825 
965396 
365766 


963929 
964401 
964872 
965343 


963977 
$64448 
964919 
965 389 


965813 


965859 


925 
926 
927 
928 


929, 


966142 
966611 
967079 
967548 
968016 


966189 
966658 
967127 
967595 


96: 062 


966239 
966705 
967173 
967642 
968109 


966283] 966329 
9667521966799 
967229] 967267 
9676881967735 
968156 969205 


930 
93! 
933 
933 
934 


968483 


968529 


968949|965996 
9694161969463 
9698821969928 
9703471970393 


968576 
969043 
969509 
969975 
970439 


3e8623]968669 


969089 
969556 
970021 


970486 


935 
936 
937 
938 
939 


970812{[970558 
9712761971323 
971739|971786 

9$72203197224919 
9726661973712 


970904 
971369 
971832 

972295 
972758 


970951 
971415 
971879 
972342 


969136, 
969602 
970068, 
979533, 


970997 
971461 
971925 
972388 


972804 


972851: 


| The Table of Logarithmes, | 


$4647 1%; 9 uD 


95 9379 


———_——_—__—_—_—_— 


959328[959375|9594231959471]] 48 
959757 959804[95 9852 9593899195 9947 || 43, 
960233|96028c|960328]960376|[960423}| 43! 
960709[960756|960$04|960851|g96c899|] 48 
961184|961231 961279|961326 961374 47 
961653]|961706|961753|961801|961843'] 47 
962132|[962179|962227|[962275|1962322 | 47 
962606|962653[962701196374819627951| 47, 
963079[963126[963174|[963221|963263|| 47 
9635 521963599]9636461963693196:741]| 47 
964024|[964071 9641 18]564165 964212 47 
964495|964542|9645891964637[964684|| 47; 
964966|96501 3|965061]965108|965155}] 47 
965437|965484|965531]965573|965624j| 47 
965906|965954|966001|966048|966095|| 47 
966376|966423 966470|[966517|g665641] 47! 
966845 966892|[966939|9£6986(967033|| 47 
3673141967361|$67408[967454[|967501)} 47| 
367782|967829|967875{9679221967969.] 47; 
9682491968 296|9683431968309(668436;| 47! 
368716[968763|[968809|968856|968902]| 47 
9691831|969229|969276|969323]|969369;| 47 
969649|969695|9697411969789|969835|| 47 
970114[9701611970207[970254[97030c|| 47 
9705791970626|970672197<719[970765|} 46 
971044 971090|971137 971183|[971229]] 46 
971508{971554[971601[971647|971693|| 46 
9719711972018|1972064|972110[972157]| 46 
972434|(972481[9725271972573|[972619]| 46 
9728971972943197298919730351973083]] 46 


X 


| The Table of Zogerithmes, 
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7 8-1 2 


3 


4 


940 
941 
942 
943 
944 


1973128 
973583 
974059 
974512 
97497? 


973174 
973636 
974997 
974558 


975018 


— — 


973220197 3266]973313 
9736821973728[973774 
97414319741891974235 
974604(9746491974695 
975064|[9751log|g9I5i56 


975432 
975891 
976349 
976808 
977266 


975478 
975937 
976396 
976854 


977312 


975524 
975983 
976442 
976899 
977358 


975569 
9276029 
976488 


976546 
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